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An  Open  Letter  to 
Radio  Tube  Manufacturers 

May  15,  1934 

Dear  Mr.  Tube  Maker: 

Have  you  been  operating  your  plant  for  many  months  at 
little  or  no  profit — possibly  even  at  a  loss?  Have  you 
been  wondering  for  some  time  how  you  could  meet  the  in¬ 
creased  costs  imposed  on  your  business  by  various  codes  and 
turn  your  losses  into  profit — or  increase  your  profits? 

If  so,  we  offer  you  a  positive  solution  to  your  problems 
in  the  form  of  a  fine,  pure  metal  for  internal  vacuum  tube 
parts  at  half  the  cost!  Because  of  its  purity  it  is  more 
uniform  and  reliable.  It  is  lighter  in  weight.  It  has  a 
higher  heat  resistance.  It  has  less  occluded  gas.  It 
welds  more  easily  and  may  be  adapted  to  any  shape,  form  or 
condition.  It  may  be  had  in  softer  temper  for  deep  drawing, 
bending  and  forming.  It  has  a  higher  heat  conductivity  and 
getter  cups  flash  better.  Plates  are  more  rigid — yet  will 
withstand  more  heat.  Less  gas  means  less  ionization  and 
longer  life.  Thus  you  may  produce  a  tube  of  greater  uni¬ 
formity,  strength,  efficiency  and  life. 

There  is  an  old  saying  that  the  best  is  cheapest  in  the 
long  run  but  it  is  not  often  that  the  cheapest  is  best  in 
the  long  run.  This  is  true  of  the  new  metal.  If  you  are 
using  25,000  lbs.  of  strip  and  wire  in  a  year,  your  saving 
in  cost  will  be  about  $12,000  annually.  If  you  are  buying 
120,000  lbs.  you  can  save  over  $60,000  a  year^  This  is 
quite  a  lot  of  money  and  worthy  of  your  serious  considera¬ 
tion  I 

Frankly,  wont  a  better  material  that  will  save  you  from 
$1,000  to  $5,000  a  month  (or  more)  help  to  turn  your  losses 
into  profit  or  increase  your  profits  handsomely? 

If  you  agree,  please  get  in  touch  with  us  so  that  you 
may  benefit  from  the  use  of  this  new  material — SVEA  METAL. 

Very  truly  yours. 


SWEDISH  IRON  &  STEEL  CORPORATION 
17  Battery  Place — New  York  City 
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H(yw  LOUD 

is  a  Pin  Drop? 


About  35  decibels — says  the  Type 
559  Noise  Meter. 

Machinery  and  apparatus  which  is 
used  in  homes  or  offices  must  be 
quiet — so  quiet  you  can  hear  a  pin 
drop. 


The  Type  559  Noise  Meter  estab¬ 
lishes  quantitative  measurements  of 
noise  that  can  be  used  as  a  basis  of 
contract  specifications. 

Entirely  self-contained 
Direct  reading 
Range  30  db  to  146  db 

(Reference  level:  average  threshold  of 
hearing.) 

Price  $190.00 

General  Radio  Company 

CAMBRIDGE— MASSACHUSETTS 
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1  NOISE  TEST — This  test,  made  in  a 
i  shielded  chamber  that  eliminates  ex¬ 
ternal  interference,  reveals  defects  in 
internal  resistor  structure  that  cause  noisy 
resistors.  The  accurately  controlled 
Allen-Bradley  processes  result  in  such 
uniformity  that  quiet  resistors  can  be  con¬ 
sistently  guarantee^!. 


4  ALLEN- BRADLEY  TESTS 

that  guarantee  resistor  uniformity 


n  LOAD  CHARACTERISTIC -This  test  deter 
^  mines  the  effect  of  load  and  temperature  on 
Allen-Bradley  Resistors.  Although  resistance 
changes  as  high  as  10^^  are  tolerated  by  set  man¬ 
ufacturers,  Allen-Bradley  units  change  less  than 
2*^c  on  low  values  and  on  high  values.  Indi¬ 
vidual  resistors  adhere  closely  to  these  group 
values — erratic  behavior  is  non-existent. 


3  HUMIDITY  TEST — This  test,  made  after  the 
R.M.A.  method,  determines  the  effect  of  mois 
ture.  Allen-Bradley  limits  of  permissible  resistance 
change  are  far  below  the  usual  limits,  and  in 
addition,  Allen-Bradley  Resistors  vary  consistently 
as  a  group.  Individual  resistors  do  not  suffer  er¬ 
ratic  changes. 


4  LIFE  TEST — Continuous  and  cycle  tests  fol¬ 
lowing  R.M.A.  methods  are  made  at  various 
loads  as  a  check  on  the  uniformity  of  Allen- 
Bradley  Resistor  performance  under  conditions 
which  occur  in  radio  receivers.  In  these  life  tests. 
Allen-Bradley  Resistors  demonstrate  their  stability 
in  long  service. 


Uniformity  is  a  vital  characteristic  of  good  resistors. 
Only  through  uniformity  can  defective  units  be  eliminated. 

Moreover,  uniformity  of  characteristics,  such  as  the 
changes  due  to  load,  humidity,  and  long  use  permit  de¬ 
signers  to  develop  new  receivers  with  the  assurance  that 
all  sets  delivered  from  the  production  line  will  be  consis¬ 
tent  in  quality  and  performance,  even  after  long  use. 

Allen-Bradley  Resistors,  made  under  continuous  Icdaor- 
atory  control,  are  of  such  exceptional  uniformity  that 
they  are  the  choice  of  the  leading  manufacturers  of  fine 
receivers.  Build  quality  into  your  receivers  by  specifying 
Allen-Bradley  Resistors. 

ALLEN  -  BRADLEY  CO. 

110  W.  GrMnfiald  Ave.,  Milwauk**,  Wis. 
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Keep  faith  with  ^^High  Fidelity^^ 

There  Is  much  virtue  in  the  proposal  for  “high  fidelity”  in  radio 
reception  all  the  xvay  from  broadcast  transmitter  to  the  listener  s 
receiver. 

Of  course,  some  hurdles  still  bar  the  way  to  its  full  accomplishment. 
Interference  from  adjacent  channels,  inadequacy  of  wire-line  transmission, 
need  for  studio  and  microphone  improvement,  distortion  from  over-mod¬ 
ulation  and  transmitter  background  noise — these  are  some  of  the  things 
that  now’  obstruct  fulfillment  of  the  vision. 

But  today,  within  the  daytime  reliable-service  range  of  a  number  of 
the  great  dear-channel  stations,  there  is  good  “high-fidelity”  reception 
during  daylight  hours,  and  occasionally  during  night  hours. 

Right  now,  therefore,  high-fidelity  receivers  can  be  properly  intro¬ 
duced  into  these  areas,  bringing  the  listener  all  the  advantages  of 
full  tone  beauty  and  realism.  Such  receivers  might  even  be  equipped 
with  means  for  reducing  the  band-width  to  “medium  fidelity,”  for  use  at 
times  when  wide-range  reception  is  not  available. 

As  broadcast  improvement  goes  on,  these  high-fidelity  areas  will 
grow’,  opening  up  larger  and  larger  markets  for  high-quality  receivers. 

The  term  “High  Fidelity”  should  be  kept  untarnished,  for  use  In 
connection  with  this  future  development.  “High  Fidelity”  has  come  to 
mean  definite  things  to  radio  engineers,  to  the  radio  industry,  and  to  some 
members  of  the  public — to  mean  a  standard  of  performance  well  described 
In  the  tentative  definition  issued  by  the  RMA  Engineering  Division: 

HIGH  FIDELITY — A  receiver  rated  as  a  high-fidelity  receiver  must  have  an  audio 
frequency  range  of  at  least  50  to  7500  cycles,  with  total  variatioivs  in  acoustical 
output  not  exceeding  10  decibels  and  with  at  least  10  watts  of  electrical  power 
output,  with  total  distortion  not  exceeding  5  per  cent. 

TO  apply  the  term  “High  Fidelity”  to  a  receiver  measuring  short  of  this 
definition  of  a  competent  high-fidelity  set,  will  be  to  perpetrate  a  degree 
of  fraud  on  that  part  of  the  public  which  has  come  to  expect  superlative 
reception  and  reproduction  as  the  result  to  be  obtained. 

“Sterling”  is  a  term  with  a  definite  quality  meaning,  when  applied  to  sil¬ 
ver.  “High  F'idelity”  should  be  the  counterpart  of  “sterling,”  applied  to  radio 
reception. 


Let  us  keep  faith  with  “High  Fidelity.” 


Television,  ultra  short-waves  and  system  Fidelity 
amons  the  topics  to  get  special  attention 


OUTSTANDING  and  novel 
features  are  planned  for  the 
convention  of  the  Institute  of 
Radio  Engineers  to  be  held  at  the 
Hotel  Benjamin  Franklin,  Philadel¬ 
phia,  Pa.,  May  28  to  30th, 

Television  will  be  brought  up  to 
date  in  a  series  of  papers  by  Camden 
engineers ;  the  latest  status  of  the 
ultra  short-wave  will  be  thoroughly 
covered ;  the  responsibility  of  the 
radio  engineer  toward  “high  fidelity” 
from  broadcast  transmitter  to  lis¬ 
tener’s  receiver,  will  be  discussed ; 
new  adventures  in  high-power  broad¬ 
casting  using  500  kw’.,  will  be  treated 
from  the  engineering  viewpoint,  and 
tribute  will  be  paid  to  an  outstand¬ 
ing  European  engineer.  Dr.  Balth  van 
der  Pol,  of  Eindhoven,  Holland,  vice- 
president  of  the  I.R.E,,  who  will  visit 
America  for  the  convention. 

Such  a  wealth  of  valuable  program 
material  for  the  convention  was  ob¬ 
tained  by  Dr.  William  Wilson,  New 
York,  chairman  of  the  papers  com¬ 
mittee,  that  it  was  necessary  to  ar¬ 
range  for  parallel  convention  sessions 
in  order  to  cover  the  ground  while 
allowing  for  full  discussion. 

No  symposiums  as  such  have  been 
planned  for  the  Philadelphia  conven¬ 
tion,  but  some  of  the  sessions  group 
themselves  by  topics  in  such  a  way 
that  connected  themes  run  through 


these  meetings.  Actual  demonstra¬ 
tions  of  a])paratus  and  effects  will  also 
be  a  feature  of  the  Philadelphia  pro¬ 
gram,  adding  interest  and  graphic  il¬ 
lustration  to  the  papers.  Several 
novel  inspection  trips  have  been 
jdanned,  the  high  point  probahh'  bt!- 
ing  the  evening  visit  to  the  new 
$10,CXX),CXX)  building  of  the  Franklin 
Institute,  and  a  si'>ecial  demonstration 
of  the  Eels  Planetarium,  where  by 
means  of  elaborate  projection  ap- 
jiaratus,  the  exact  appearance  and 
movements  of  the  stars  and  planets 
are  reproduced. 

Following  is  the  convention  pro¬ 
gram  clay  by  day : 


and 

I’aiiit 

Kadic 


V'ice-prcsident  B.  van  der  Pol, 
of  Eindhoven,  Holland 


Monday,  May  28 


9:00  A.M. 

Registration,  and  opening  of  exhibi¬ 
tion  r(.)oms  tor  inspection. 

10:00  A.M.-12  Noon 

Official  welcome  and  technical  ses¬ 
sion.  Crystal  Ballroom,  .\ddresses  by 
C.  M.  Jansky.  Jr.,  President  of  the  In¬ 
stitute;  W.  F.  Diehl,  Chairman  of  the 
Convention  Committee ;  Harold  Pender, 
Dean  of  the  Moore  School  of  Electrical 
Engineering,  University  of  Pennsyl¬ 
vania  :  and  W.  R.  G.  Baker,  Vice- 
President  and  General  Manager,  RC.\ 
Victor  Company,  Inc. 

“A  Lapel  Microphone  of  the  Velocity 
Type,”  by  H.  F.  Olson  and  R.  W. 
Carlisle,  RC.-\  Victor  Company,  Inc., 
Camden,  N.  J. 

“Westinghouse  KYW  in  Philadel¬ 
phia,”  by  R.  N.  Harmon,  Westinghouse 
Elec,  and  Mfg.  Company,  Chicopee 
Falls,  Mass. 

“Nonlinear  Theory  of  Maintained 
Electrical  Oscillations,”  by  B.  Van  der 
Pol,  Philips’  Incandescent  Lamp  Works, 
Eindhoven,  Holland. 

10:00  A.M..12  Noon 

Official  greetings  at  ladies’  head¬ 
quarters. 

12  Noon-2 :00  P.M. 

Luncheon  and  inspection  of  exhibits. 
2:30  P.M.-4 :30  P.M. 

Ladies’  inspection  trip  to  WCAU 
studios. 


2  :(M)  P.  M.-4  :(X)  P.M. 

rct'Iniical  Session,  Crystal  Ballroom 

"The  WLW  50(1  Kilowatt  Broadcast 
Transmitter,”  by  J.  .\.  Chambers,  Cros- 
ley  Radio  Corp.,  Cincinnati,  Ohio,  G.  W. 
Fyler,  General  Electric  Co.,  Schenec¬ 
tady,  N.  Y. ;  J.  Hutcheson,  Westing¬ 
house  Elec,  and  Mfg.  Co.,  Chicopee 
Falls,  Mass.,  and  L.  E.  Jones,  RC/V 
Victor  Company,  Inc.,  Camden,  N.  J. 

“Comparative  .Knalysis  of  Water- 
Cooled  Tubes  as  Class-B  Audio  .Vmpli- 
fiers,”  by  1.  E.  Mouromtseff  and 
H.  N.  Kozanowski,  Westinghouse  Elec, 
and  Mfg.  Co.,  East  Pittsburgh,  Pa. 

“Some  Engineering  and  Economic 
Aspects  of  Radio  Broadcast  Coverage.” 
by  G.  D.  Gillett  and  Marcy  h'ager.  Con¬ 
sulting  Engineers,  Washington,  I).  C. 

3:00  P.M.-4:00  P.M. 

Technical  Session.  Betsy  Ross  Room 

“Some  Chemical  .Xspects  of  \’acuum 
Tube  Production,”  by  R.  E.  Palmateer. 
Hygrade  Sylvania  Corporation,  Em¬ 
porium,  Pa. 

“Contact  Potential.”  by  R.  M. 
Bowie,  Hygrade  Sylvania  Corporation. 
Emporium,  Pa. 

“Hot  -  Cathode  Mercury  Rectifier 
Tubes  for  High  Power  Broadcast 
Transmitters,”  by  H.  C.  Steiner,  Gen¬ 
eral  Electric  Co.,  Schenectady,  N.  Y. 

4:00  P.M.-6:00  P.M. 

Annual  meeting  Sections  Committee. 
Independence  Room. 


President  C.  M.  Jansky,  Jr. 


AT  PHILADELPHIA 

Wealth  of  important  prosram  material  will  require 
parallel  convention  sessions  May  28  to  30 


4:00  P.M.-6:00  P.M. 

National  Association  of  Broadcasters’ 
Kn^ineeriiifT  Committee  Meetin^j,  Lafay¬ 
ette  K(K)m. 

8:00  P.M. 

Trip  to  the  Franklin  Institute,  Fels 
Planetarium,  etc. 


Tuesday,  May  29 

10:00  A.M.-12  Noon 

Technical  Session,  Crystal  Ballroom 

"Theory  of  Flectron  Ciun  for 
Cath(Kle-kay  Tubes,”  hy  1.  (i.  .MalofT 
and  I).  \V.  Fpstein,  RCA  V^ictor  Com¬ 
pany,  Inc.,  Camden,  N.  J. 

"CatluKle  Ray  Oscillograph  Tul)es 
and  riieir  Applications.”  hy  \V.  H. 
Painter,  and  P.  A.  Richards,  RC.\ 
Radiotron  Company,  Inc.,  Harrison, 
N.J. 

“  I  he  ‘Sound  Prism’,”  hy  Knox  Mc- 
lUvain  and  O.  H.  Schuck,  University 
of  Pennsylvania,  Philadelphia,  Pa. 

Technical  Session,  Betsy  Ross  Room 

“A  Mechanical  Demonstration  of  the 
Properties  of  Wave  Filters,”  hy  (i.  E. 
Lane,  Bell  Telephone  Labs.,  Inc.,  New 
York. 

"Control  of  Radiating;  Properties  of 
Antennas,”  hy  C.  A.  Nickle,  R.  B. 
Dome,  and  \V.  W.  Brown,  General 
Electric  Company,  Schenectady,  N.  Y. 

"Measurement  of  Harmonic  Power 
Output  of  a  Radio  Transmitter,”  by 
P  M.  Honnell  and  E.  B.  Ferrell,  Bell 
Telephone  Labs.,  New  York  City. 

"Frequency  Standards  and  Frequency 
Measurinfj  Equipment,”  by  J.  K.  Clapp, 
(ieneral  Radio  Co.,  Cambridge,  Mass. 

".North  Atlantic  Ship-Shore  Radio¬ 
telephone  Transmission  During  1032- 
19.13,”  hy  C.  N.  .Anderson,  Bell  Tele¬ 
phone  Labs.,  Inc.,  New  York  City. 

12  Noon-3 :00  P.M. 

I'rip  to  RC.V  Victor  plant,  Camden. 
Luncheon  will  be  served  at  the  plant 
through  courtesy  of  the  RC.A  Victor 
Company. 

3:00  P.M.-5:00  P.M. 

Technical  Session,  Crystal  Ballroom 

“  \n  Experimental  Television  Sys¬ 
tem." 

Introduction — E.  W.  Engstrom. 
Transmitter — R.  D.  Kell,  A.  V.  Bed¬ 
ford.  M.  A.  Trainer. 


Relay  Circuit — C.  J.  Young. 
Receivers — R.  S.  Holmes,  W.  L. 
Carlson,  W.  .A.  Tolson,  RC.A  Victor 
Company,  Inc.,  Camden,  N.  J. 

7:00  P.M. 

Informal  Bainjuet. 


Wednesday,  May  30 

10:00  A.M.-12  Noon 

Technical  Session,  Crystal  Ballroom 

"The  Design  and  Testing  of  Multi- 
Range  Receivers,”  by  1).  E.  Harnett 
and  N.  P.  Case,  Hazeltine  Corporation, 
New  A'ork. 

"High-Fidelity  Receivers  with  Ex¬ 
panding  Selectors,”  hy  H.  .A.  Wheeler 
and  J.  K.  Johnson,  Hazeltine  Corp., 
New  York. 

".Acoustic  Testing  of  High-Fidelity 
Receivers,”  by  H.  .A.  Wheeler  and 
V.  E.  Whitman,  Hazeltine  Corp..  New 
York. 

".A  Common  Source  of  Error  in 
Measurements  of  Receiver  Selectivity,” 
by  FL  N.  Dingley,  Jr.,  Bureau  of  En¬ 
gineering,  Navv  Dept.,  Washington, 
D.  C. 

10:00  A.M.-12  Noon 

Technical  Session,  Betsy  Ross  Room 

"Recent  Studies  of  the  Ionosphere,” 
by  .S.  .S.  Kirby  and  E.  B.  Judson, 


Bureau  of  Standards,  Washington, 
D.  C. 

“.An  Analysis  of  Continuous  Records 
of  FieM  Intensity  at  Broadcast  Fre¬ 
quencies,”  by  S.  S.  Kirby,  K.  .A.  Nor¬ 
ton,  and  G.  H.  Lester,  Bureau  of 
Standards,  Washington.  D.  C. 

“Modern  Methods  of  Investigating 
Ionization  in  the  .Atmosphere,”  by  G.  L. 
Locher,  Bartol  Research  Foundation, 
Swarthmore,  Pa. 

"Seasonal  Variation  in  the  Iono¬ 
sphere,”  by  J.  P.  Schafer  and  W.  M. 
Cioodall,  Bell  Telephone  Labs.,  New 
York. 

10:00  A.M.-5  :00  P.M. 

Ladies’  sight-seeing  trip,  including 
visit  to  Valley  Forge,  where  luncheon 
will  be  served. 

2 :00  P.M.-4 :00  P.M. 

'Technical  Session,  Crystal  Ballroom 

“Development  of  Transmitters  for 
Frequencies  Above  300  Megacycles,” 
by  N.  E.  Lindenblad,  R.C..A.  Com¬ 
munications,  Inc.,  New  Y'ork  City. 

".An  Electronic  Oscillator  with  Plane 
Electrodes,”  by  B.  J.  Thompson  and 
P.  D.  Zottu,  RC.A  Radiotron  Company, 
Inc.,  Harrison,  N.  J. 

"Transmission  and  Reception  of 
Centimeter  Waves,”  by  I.  Wolff,  E.  G. 
Linder,  and  R.  -A.  Braden,  RC.A  Victor 
Company,  Inc.,  Camden,  N.  J. 

Philadelphia  is  on  Eastem  Dayliyht  Sav~ 
ing  Time. 


'  m 

§■' 

'S'  ‘S' 

r  ■ 

I 

✓ 

Tit: 

Chairmen  of  Philadelphia  convention  committees — Standing.  E.  B.  Patter¬ 
son,  entertainment;  A.  F.  Murray,  exhibits;  Knox  McThorin,  registration. 
Seated,  E.  W.  Engstrom,  papers;  H.  W.  Bylers,  treasurer;  W.  F.  Diehl 
general  chairman;  Jesse  Haydock,  publicity;  E.  L.  Forstall,  program.  Not  in 
picture,  Mrs.  W.  H.  W.  Skerrett,  ladies  entertainment:  Harry  Sadenwater, 

entertainment. 
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line  to  the  WAIiC  studios  and  tlien  hy  wire-line  to  55 
CBS  stations  from  Coast  to  Coast. 

Portable  ultra-high  fre(iuency  transmitters  and  re¬ 
ceivers  were  designed  and  built  and  are  being  used  for 
general  experimental  work  in  connection  with  si>ecial 
broadcast  pickup  service  work.  Other  jwrtable  transmit¬ 
ting  and  receiving  equipment  designed  to  work  on  inter¬ 
mediate  frequencies  was  modified  and  used  successfully 
on  relay  broadcasts  from  air-craft,  boats  at  sea,  and 
from  other  remote  |)oints  where  telephone  wires  were 
not  available.  This  equipment  is  capable  of  high  fidelity 
transmission  and  is  an  important  adjunct  to  the  engineer¬ 
ing  facilities  of  network  key  stations. 

Directional  antennas  in  operation 

Directional  antenna  systems  have  been  installed  at  two 
CBS  stations — WJSV,  .Alexandria,  V''irginia:  and  at 
WKRC,  Cincinnati,  Ohio.  These  antennas  are  in  opera¬ 
tion  at  the  present  time.  The  jnirpose  of  employing  such 
systems  is  to  fulfill  specific  interference-reduction  re- 
(|uirements  consistent  with  the  rendering  of  maximum 
public  service. 

The  WJS\’  antenna  system  consists  of  two  vertical 
conductors  susjiended  between  two  150-ft.  steel  towers, 
insulated  at  their  bases.  The  antennas  are  ^  wave  ajiart 
(0=135°)  and  the  current  in  the  West  antenna  leads 
the  current  in  the  East  antenna  by  ^  wave  (0=45°). 
The  10-kw  WJSV  transmitter  is  located  about  four 
hundred  feet  from  the  antenna  system  and  jiower  is 
transmitted  from  it  to  the  antenna  system  by  means  of 
a  conventional  6(X)-ohm  two-conductor  open-wire  line. 
The  field  intensity  distribution  in  a  horizontal  plane  looks 
like  a  flattened  cardioid,  with  the  minimum  signal  in  an 
easterly  direction.  The  horizontal  space  pattern — at  one 
mile — is:  E=10  iiiv/m:  X  =  580  mv/m;  W=r3CK) 
inv  m;  S  =  500  mv/m;  with  10  kw  antenna  input 
power.  Optimum  reduction  of  signal  was  desired,  in 
this  case,  at  a  point  one  mile  east  of  the  station.  It  can 
be  seen  that  a  reduction  in  signal  intensity  of  approxi¬ 
mately  50:1  has  been  obtained.  In  order  to  determine 
the  stability  of  the  system  an  accurate  automatic  signal 
intensity  recorder  was  installed  one  mile  east  of  the 
WJSV  antenna  system  which  records  the  signal  strength 
of  this  station  continuously.  This  equipment  has  been 
in  oix*ration  twenty-four  hours  a  day  since  July,  1933. 
The  automatic  field  intensity  receiver  is  a.-c.  operated 
and  is  specially  designed  so  that  its  sensitivity  is  inde¬ 
pendent  of  variations  in  ambient  temperature,  humidity 
and  line  voltage. 

The  stability  of  the  WJS\’  antenna  system  has  lieen 
found  to  be  satisfactory  and  fulfills  the  requirements 
of  the  case. 

file  directional  antenna  system  at  station  WKRC  is 
erected  on  the  roof  of  the  Hotel  Alms.  Cincinnati.  Ohio, 
and  consists  of  two  self -supported,  insulated,  narrow- 
base  steel  towers  154  ft.  high  and  i  wave  apart.  (Space. 
0  =  45°).  The  current  in  the  North  antenna  leads  the 
current  in  the  South  antenna  by  140°  (0  =  140°).  In 
order  to  obtain  the  proper  phasing,  artificial  (double 
-1)  lines  were  u.sed  in  connection  with  the  relatively 
short  transmission  lines  erected  on  the  roof.  The  lines 
themselves,  being  approximately  110  feet  long,  each  had 
a  phase  angle  of  approximately  30°  ;  the  additional  80° 
was  obtained  by  properly  adjusting  the  huilt-out  sec¬ 
tions,  A  standard  1  kw  transmitter  is  used,  projierly 
coupled  to  parallel  transmission  lines  of  a  conventional 
type.  The  surge  imjiedance  of  the  line  is  450  ohms.  The 
ini|)edance  and  phase  angle  of  the  physical  lines  and  the 
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Ultra  high-frequency  portable  tr.msmitter  and  receiver, 
working  on  40-60  megacycles 

artificial  lines  was  obtained  by  measuring  the  sending 
end  impedance  Z„,  with  the  far  end  of  the  line  open 
circuited  and  short  circuited  giving  Zoc  and  Z«c  respec¬ 
tively.  Erom  transmission  line  theory,  the  surge  im¬ 
pedance  is  then : 

Z.  =  V  Z.,Z.. 

and  the  phase  angle  is 

;z.. 

O  =  tan  —  I - 

\  Z,. 

With  this  arrangement  in  use.  the  field  intensity  distri¬ 
bution  in  a  horizontal  plane  is  such  as  to  satisfy  the 
general  retjuirements  of  this  case.  The  signal  north 
of  the  station  is  that  of  an  efficient  1  kw  transmitter. 
Towards  the  south,  east  and  west  the  field  intensities 
correspond  to  an  antenna  input  power  of  500  watts.  A 
considerable  amount  of  data  concerning  the  operating 
characteristics  of  directional  antennas  was  obtained  dur¬ 
ing  the  design,  construction  and  adjusting  of  the  two 
systems  described  above. 

During  the  past  year  many  other  equipment  modifi- 

A 

Fields  for  further  improvement 
in  broadcasting  practice 

Studio  pickup  technique. 

Microphones  and  associated  equipment. 

Telephone  line  program  transmission. 

Transmitter  modulation  characteristic. 

Antenna  radiation  efficiency. 

Frequency,  harmonic  and  phase  distortion. 

Over-all  transmission  system  “noise”  reduction. 
Volume  range  capability  of  system. 

Methods  of  monitoring  program  transmission  both 
visually  and  aurally. 
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on  any  one  of  six  frequencies.  All  tuning  controls  ami 
adjustments  necessary  can  be  made  from  the  transmitter 
panel  front,  and  operating  frequencies  can  be  changed 
in  several  seconds’  time.  The  station  operates  with  the 
call  W2XE  and  broadcasts  \\ 'ABC  programs  on  a  reg¬ 
ular  daily  schedule  using  the  fretiuencies  6120,  11820 
and  15270  kc  sec.  In  order  to  insure  optimum  jxt- 
formance,  separate  antenna  systems  have  been  provided 
for  each  of  the  above  frequencies.  In  this  way,  CBS 
feature  jirograms,  broadcast  exjxrimcntally  by  \V2X1''. 
are  heard  regularly  at  remote  points  all  over  the  world. 

International  programs,  originating  on  many  con 
tinents,  are  transmitted  to  this  country  and  transmitted 
over  CBS  with  increasing  frequency  and  fidelity  of 
transmission.  Great  progress  is  being  made  in  the  im¬ 
provement  of  directional  antennas,  short-wave  transmit¬ 
ters  and  receiving  systems  used  for  this  relay  broadcast 
work.  An  outstanding  example  of  short-wave  relay 
broadcasting  has  been  the  regular  Saturday  night  i>rn- 
gram  of  the  Byrd  Antarctic  Expedition.  Although  the 
ship  used  a  high-fidelity  telephone  transmitter  of  only 
1  kw  rating  and  a  conventional  antenna,  successful  con¬ 
tacts  and  transmissions  were  maintained  during  the 
ship’s  journey  from  Panama  to  Little  America  via  Xew 
Zealand.  'I'he  signal  at  times  has  been  transmitted  over 
a  path  more  than  10,000  miles  long — as,  for  instance, 
from  the  ship,  when  1,000  miles  southeast  of  Xew  Zea¬ 
land  to  Hawaii,  thence  relayed  by  radio  to  San  Erancisco 
and  again  relayed  by  radio  to  Kiverhead,  Long  Island. 
From  Riverhead  the  program  was  transmitted  over  wire- 


By  A.  B.  CHAMBERLAIN 


Chief  Engineer 

Columbia  Broadcasting  System 


The  Columbia  Broadcasting  System  has  been  very 
active  during  the  past  year  in  making  improve¬ 
ments  in  its  transmission  system.  Some  of  the 
outstanding  improvements  made  during  this  period 
follow : 

New  electro-dynamic  (moving-coil)  and  velocity  mi¬ 
crophones  were  placed  in  regular  operation  at  key  pro¬ 
gram  origination  points  including  stations  WABC,  New 
York ;  WBBM,  Chic^o,  and  WCAU,  Philadelphia. 

Associated  speech-input  equipment  was  replaced  or 
modified,  resulting  in  a  much  broader  frequency  char¬ 
acteristic,  together  with  less  combined  audio  frequency- 
harmonic  distortion. 

Telephone  lines  used  for  program  transmission,  to¬ 
gether  with  associated  terminal  equipment,  have  been 
and  are  continually  being  improved  with  respect  to  audio 
frequency  characteristic,  harmonic  and  phase  distortion. 

A  complete  a.c.  operated,  low-voltage  copper-oxide 
rectifier  power  supply  unit  has  been  installed  at  the  CBS 
New  York  Master  Control.  It  has  a  capacity  of  105 
amperes  at  15  volts.  This  equipment  has  some  very- 
desirable  operating  characteristics  including  cleanliness, 
quietness  of  operation,  reduced  maintenance  and  auto¬ 
matic  regulation.  It  is  so  designed  that  the  voltage  at 
the  output  does  not  vary  more  than  plus  or  minus  0.3 
volts,  from  20%  to  120%  load.  The  amount  of  ripple 
present  is  0.55  milli-volts  or — 89db  (down)  from  output 
voltage.  Additional  filters  are  used  in  the  low-level 
studio  speech  input  equipment  supply  circuits.  This 
filter  attentuates  the  ripple  component  an  additional  40 
db.  It  also  serves  as  an  isolation  network  resulting  in 
greater  stability  of  operation.  Ripple  is  defined  as  the 
r.m.s.  value  of  the  residual  superimposed  a.c.  in  the 
d.c.  output.  The  equipment  is  so  installed  as  to  allow 
for  optimum  flexibility  and  reliability  in  operation. 

A  new  experimental  relay  broadcast  transmitter  has 
been  placed  in  operation  at  Wayne,  New  Jersey,  at  the 
site  of  the  regular  50  kw  WABC-WBOQ  broadcast 
plant.  This  short-wave  transmitter  is  modern  in  every 
respect,  including  direct  frequency  control,  screen-grid 
tubes  and  high  level  Class  B  modulation.  Its  operating 
characteristics  are  on  a  par  with  a  modern  broadcast 
transmitter.  The  transmitter  is  designed  for  operation 


WABC  “master  control”  room.  More  than  500  nation.il 
and  international  programs  are  switched  from  this  point 
weekly 
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John  V.  L.  Hogan,  prominent  New  York  radio  engineer, 
demonstrates  his  new  “radio  pen"  facsimile,  which  delivers  a 
40-line-per-inch  screen  at  the  rate  of  2^^  inches  per  minute. 


This  1934  automobile  radio  re¬ 
ceiver,  with  handy  controls  along¬ 
side  the  user,  can  also  be  plugged 
In  on  110-volt  60-cycle  house 
current. 


RADIO  ADDS  NEW 
1934  SERVICES 
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A  tiny  Marconi  "valve"  is  the 
feature  of  this  head-set  for  London 
policemen.  A  relay  rings  a 
bell  for  calling. 


WLW,  Powell  Crosley’s  SOO-kw  broadcast  station  near 
Cincinnati.  Someone  has  computed  that  WLW'S  ampli¬ 
fication,  from  microphone  to  antenna,  is  70,000,000- 
000,000,000  times.  Went  on  the  air  May  2  with  full 
power  during  evening  hours. 


Automatic  field>intensity  recorder  used  for  continuously 
monitoring  WJSV 


cations  were  made  to  improve  the  CBS  transmission 
system  as  much  as  possible.  It  is  Columbia’s  aim  to  be 
among  the  “pace-setters”  insofar  as  progress  in  the  art 
is  concerned,  and  at  this  time  we  are  looking  forward  to, 
and  working  for  further  improvements  in: 

(1)  Studio  pickup  technique. 

(2)  Microphones  and  associated  equipment. 

(3)  Telephone  line  program  transmission. 

(4)  Transmitter  modulation  characteristic. 

(5)  Antenna  radiation  efficiency. 

(6)  Frequency,  harmonic  and  pha.se  distortion  in 
transmission  system. 

(7)  Over-all  transmission  system  “noise”  reduction. 

(8)  Volume  range  capability  of  system. 

(9)  Methods  of  monitoring  program  transmission 
both  visually  and  aurally. 

(10)  Performance  of  average  broadcast  receiver. 

The  three  most  important  problems  of  those  listed 
above  are  undoubtedly 

(a)  Antenna  radiation  efficiency, 

(b)  Satisfactory  methods  of  visually  and  audibly 
monitoring  broadcast  transmission. 

(c)  Improved  performance  of  receivers. 

It  is  recognized  that  the  propagation  characteristics 
of  conventional  antennas  used  for  broadcast  transmission 
leave  much  to  be  desired.  The  vertical-mast  type  an¬ 
tenna  more  than  one-half  wave  high  electrically,  such 
as  those  now’  used  at  stations  WABC-WBOQ,  WCAU 
and  WNAC-WAAB,  results  in  a  considerable  improve¬ 
ment  over  the  older  conventional  types  usually  designed 
to  operate  with  electrical  lengths  of  from  90°  to  135°. 

The  mast  antenna  gives  a  radiation  efficiency  increase 
of  from  40  to  100%,  depending  upon  the  type  of  antenna 
w’hich  it  replaces,  upon  the  character  and  size  of  ground 
system  employed,  and  upon  the  ground  conductivity  for 
several  w’ave-lengths  in  all  directions. 

The  vertical-mast  type  antenna,  although  an  improve¬ 


ment,  does  not  represent  the  ideal  broadcast  antenna. 
At  the  present  time  many  studies  are  being  made  to 
determine  methods  of  improving  antenna  systems. 

Means  for  more  satisfactory  monitoring  of  programs, 
both  audible  and  visual,  are  being  provided.  Loud¬ 
speakers  have  been  greatly  improved  during  the  past 
year  and  are  capable  of  high  fidelity  |ierforniance  pro¬ 
vided  they  are  used  in  rooms  profierly  designed,  ac- 
coustically.  Work  is  progressing  on  visual  monitoring 
equipment  and  it  is  expected  that  we  w’ill  soon  have 
automatic  jieak  volume  controls,  peak  volume  indicators, 
automatic  recording  volume  indicators  and  possibly  a 
suitable  automatic  volume  control.  The  proper  use  of 
such  devices  will,  undoubtedly,  improve  broadcast  trans¬ 
mission  and  allow’  more  efficient  use  of  the  restricted 
volume  range  imposed  upon  the  system.  It  is  possible 
to  transmit  a  greater  volume  range  by  utilizing  a  method 
devised  by  Stuart  Ballantine.  This  device  is  called  an 
automatic  volume  range  compressor  and  expander  and 
is  capable  of  compressing  a  70  db  volume  range  to  35 
db,  at  the  beginning  of  the  transmission  system,  and  re¬ 
store  or  expand  it  to  the  full  70  db.  at  the  end  of  the  sys¬ 
tem.  The  practical  value  of  this  device  has  not  been 
demonstrated  in  a  broadcast  system  as  yet,  but  deserves 
serious  consideration. 

Transmission  characteristics 

The  follow’ing  broadcast  transmission  characteristics 
are  considered  to  be  excellent  at  the  present  time: 

1.  Frequency  characteristic  ±  2  db.  30  to  8,000  c.p.s. 

2.  Combined  harmonic  distortion  5%  maximum. 

3.  Transmitter  modulation  capability  100%. 

4.  Noise  or/and  hum  modulation  0.1%  maximum. 

5.  Volume  range  capability  50  db. 

6.  Antenna  efficiency  100%.  (Based  on  F.R.C. 
ideal  antenna — 265niv/m  effective  field  intensity  at 
one  mile,  1  kw  antenna  input  power.) 

7.  Frequency  tolerance  dr  5  c.p.s. 

Economically,  conditions  are  steadily  improving.  The 

present  is  an  appropriate  period,  therefore,  from  a  psy¬ 
chological  standpoint,  to  attack  the  many  problems  which 
face  the  industry.  The  importance  of  attacking  them 
in  a  systematic  manner  cannot  be  over-emphasized.  The 
w’ork  already  done  as  a  part  of  the  regular  program  of 
the  Joint  Committee  of  the  I.R.E.,  N.-^.B.  and  R.M..\. 
is  a  step  in  the  right  direction. 

Improved  fidelity  in  the  transmission  and  reception 
of  broadcast  programs  will  result  in  greater  listener  in¬ 
terest,  greater  interest  in  radio  by  national  advertiser', 
consequently,  more  and  better  programs. 

As  a  result  of  such  improvement,  the  sale  of  broad¬ 
cast  receivers  w’ill  undoubtedly  increase,  and  thus  the 
entire  radio  broadcast  industry  greatly  benefited. 


WHENEVER  I  am  confronted  with  a  new  problem  in  designing,  I  find  it  valuable  to  draw  up  a  chai  t 
going  as  far  back  as  possible,  and  showing  the  important  steps  in  the  development  of  this  specific  prod¬ 
uct.  It  is  often  surprising  to  discover  from  a  careful  study  of  such  a  sequence  that  there  is  a  definite 
direction  which  might  almost  be  called  evolution,  and  which  indicates  clearly  and  inevitably  what  the 
next  link  in  the  chain  will  be.  It  is  a  very  valuable  approach  to  a  new  design.  It  eliminates  a  good 
part  of  the  guess  work. 


—RAYMOND  LOEWY 
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By  G.  L.  DIMMICK  and  H.  BELAR 

R.  C.  A.  Victor  Company, 

Camden,  N.  J. 


The  reduction  of  ground-noise  from  film  recording 
has  engaged  the  attention  of  engineers  for  many 
years.  The  incentive  for  this  work  has  been  the 
increase  of  the  volume  range  that  it  is  possible  to  record, 
and  the  reduction  of  the  extraneous  background  noise 
below  the  threshold  of  hearing.  Both  of  these  factors 
are  tremendously  important  in  creating  an  illusion  of 
realism,  which,  of  course,  is  the  ultimate  function  of 
any  reproducing  system.  Several  methods  have  been 
devised  which  reduce  ground-noise  to  a  limited  extent. 
It  is  the  purpose  of  this  paper  to  describe  a  practical 
“variable-area”  sound-recording  system  which  permits 
the  reduction  of  ground-noise  to  an  absolute  minimum, 
without  introducing  distortion.  This  system  does  not 
require  any  auxiliary  recording  equipment,  nor  does  it 
require  special  care  in  recording  or  processing. 

There  are  two  principal  sources  of  extraneous  noise 
from  film  recording.  The  average  transmission  of  the 
exposed  portion  of  the  variable-area  track  is  constant, 
but  the  transmission  through  the  area  occupied  by  the 
scanning  beam  (0.001  in.  x  0.084  in.)  varies  at  audible 
frequencies.  This  is  the  result  of  a  random  distribution 
of  the  silver  grains  and  groups  of  grains.  Ground-noise 
produced  in  this  way  is  in  the  form  of  an  extremely 
high-pitched  hiss  which  sounds  very  much  like  the  hiss 
due  to  “thermal  agitation”  in  resistors  and  that  due  to 
“shot  effect”  in  vacuum  tubes.  It  has  been  shown  that 
this  type  of  ground  noise  increases  with  the  density  of 
the  film,  until  a  maximum  is  reached  at  a  density  (^)f 
about  0.7.  At  the  recommended  print  density  of  from 
1.3  to  1.4  the  hiss  due  to  this  cause  is  very  small.  For¬ 
eign  particles  and  scratches  on  the  transparent  portion 
of  the  sound-track  form  the  most  annoying  source  of 
ground-noise.  The  photo-electric  cell  is  unable  to  dis¬ 
tinguish  between  the  reduction  in  light  due  to  a  decrease 
in  width  of  the  transparent  portion  of  the  track  and  the 
reduction  in  light  which  is  due  to  opaque  particles  in  the 
clear  track. 


In  the  recent  “bias”  system  for  noise  reduction,  a  por¬ 
tion  of  the  signal  is  rectified  and  caused  to  operate  either 
a  shutter  vane  or  a  bias  winding  on  the  recording  gal¬ 
vanometer  in  such  a  way  that  the  clear  part  of  the  track 
is  reduced  to  a  width  which  will  just  accommodate  the 
modulation.  When  there  is  no  modulation  the  clear 
track  shrinks  to  a  width  of  about  five  mils.  This  system 
affords  a  considerable  reduction  in  ground  noise,  and  is 
a  major  improvement  upon  previous  systems.  The  bias 
system  is,  however,  inherently  limited  in  the  extent  to 
which  it  can  reduce  film  noise  without  introducing  dis¬ 
tortion.  If  the  bias  current  were  allowed  to  actuate  the 
galvanometer  freely  without  the  use  of  a  timing  circuit, 
an  audible  distortion  would  be  superimposed  on  the  sig¬ 
nal  because  the  envelope  of  many  sounds  occurring  in 
nature  is  a  wave  of  audible  frequency.  If  the  timing 
circuit  were  not  fast  enough  the  narrow  track  could  not 
accommodate  the  first  part  of  a  sound  track  which  oc¬ 
curred  suddenly,  thus  causing  the  first  part  of  this  sound 
to  be  distorted.  In  practice,  the  bias  .system  is  utilized 
only  to  reduce  noises  to  such  an  extent  that  the  accom¬ 
panying  distortion  is  negligible. 

\  new  tyjx?  of  sound  track  which  ]x?rmits  the  reduc¬ 
tion  of  ground  noise  to  the  theoretical  minimum  is  shown 
in  the  accompanying  illustration.  Only  the  area  .actually 
occupied  by  the  sound  waves  is  transparent,  which  means 
that  the  ratio  of  ground  noise  to  signal  is  constant, 
regardless  of  the  amplitude.  The  recording  optical  sys- 
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teni  used  to  make  this  track  is  also  shown.  The  only 
change  which  has  been  made  in  the  standard  Photophone 
recording  optical  system  is  the  replacement  of  the  single 
triangular  mask,  by  a  mask  having  two  triangles.  An 
optical  image  of  these  two  opposing  triangles  is  formed 
at  the  slit  after  being  reflected  from  the  galvanometer 
mirror,  as  shown  in  the  optical  diagram.  The  apex  of 
each  triangular  image  is  coincident  with  the  center  of 
the  slit  and  .s])aced  half  the  width  of  the  sound  track 
apart. 

When  a  signal  is  im]>ressed  upon  the  galvanometer 
the  triangular  light  beams  vibrate  in  a  vertical  plane 
and  record  two  symmetrical  tracks,  one  of  which  carries 
the  positive  half,  the  other  the  negative  half  of  the 
sound  waves.  The  axes  of  the  two  tracks  arc  located  a 
quarter  of  the  total  track  width  from  each  edge.  The 
jnirposc  of  this  is  to  assure  proper  scanning  of  the  low 
modulation  and  the  proper  separation  of  the  two  halves 
of  the  rcj^roducing  light  beam  in  spite  of  cither  a  slight 
weaving  of  the  film  or  a  slight  mis-alignment  of  the 
track.  The  axes  of  the  two  half  tracks  might  he  made 
to  coincide  at  the  center  of  the  track,  but  it  would  be 
])ractically  impossible  to  separate  them  later.  The  axes 
might  also  be  placed  at  the  two  outside  edges  of  the 
track,  but  then  there  would  he  less  assurance  of  proper 
‘•canning. 

Only  sound-wave  area  is  transparent 

In  practice,  the  recording  system  is  quite  simple  to 
operate  and  adjust.  The  ixiints  of  the  two  triangles 
may  he  made  to  coincide  with  a  line  parallel  to  the  slit 
by  a  rotary  adjustment  of  the  barrel  containing  the  aper¬ 
ture.  The  points  are  brought  to  the  center  of  the  slit 
by  a  vernier  adjustment  of  the  galvanometer  around  its 
horizont.al  axis.  If  for  any  reason  the  latter  adjust¬ 
ment  were  cither  not  made  correctly  or  thrown  off  by 
accident  there  would  not  be  any  distortion  intrcKluced. 
The  only  effect  w'ould  be  a  slight  increase  in  ground 
noise. 

Both  optical  and  electrical  systems  for  reproducing 
this  type  of  sound  track  are  illustrated.  .\  beam  of  light 
0.0i'^4  in.  long  and  0.001  in.  wide  is  projected  on  the  film 
In  means  of  a  standard  rejiroducing  optical  system  and 
a  10- volt  5-amperc  lamp.  .\  cylindrical  lens  forms 
an  image  of  the  width  of  the  sound  track  upon  the  two 
cylindrical  lenses.  In  the  other  plane,  light  from  the 
reproducing  optical  system  is  allowed  to  expand  to  a 
height  of  about  an  inch.  The  tw'O  lenses  each  form  an 
image  of  lens  upon  the  two  cathodes  and  of  the  photo¬ 
electric  cell.  By  means  of  this  arrangement  the  two 
im.iges  of  the  lens  are  separated  and  each  contains  the 
light  transmitted  through  half  the  track,  since  the  center 
(»f  the  track  coincides  wdth  the  dividing  line  between 
the  two  adjacent  cylindrical  lenses.  This  system  pro¬ 
duces  variations  in  the  intensity  of  the  light  striking  the 
cathodes  corresponding  to  variations  in  the  width  of  the 
clear  portion  of  the  sound  track.  The  cathodes  are  con¬ 
nected  to  the  primary  terminals  of  the  transformer. 
The  secondary  is  connected  to  the  reproducing  amplifier. 
It  is  obvious  that  the  two  halves  of  the  sound  waves 
wluch  were  recorded  180°  out  of  phase  are  re-combined 
in  the  proper  phase  by  the  push-pull  transformer. 

In  addition  to  its  inherent  freedom  from  ground  noise 
the  push-pull  sound  track  has  other  advantages  of  equal 
importance.  The  finite  width  of  the  recording  light 
beam  and  the  spreading  of  the  photographic  image  of 
the  recording  light  beam  are  responsible  for  filling  in 
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the  valleys  and  for  reducing  the  density  of  the  peaks  of 
the  high-frequency  waves.  The  push-pull  track  im¬ 
proves  this  condition  in  two  ways.  The  negative  is 
composed  only  of  peaks  which  are  separated  from  each 
other  by  clear  spaces  equal  in  width  to  a  half  wave 
length.  In  order  to  make  a  good  print  it  is  necessary 
to  make  the  peaks  quite  dense.  In  the  conventional  type 
of  variable  area  recording  a  compromise  between  light 
{leaks  and  den.se  valleys  must  determine  the  density  of 
the  negative.  Elimination  of  the  valleys  from  the  nega¬ 
tive  makes  it  possible  to  increase  the  negative  density 
and  thereby  obtain  better  prints. 

Another  important  advantage  of  the  push-pull  sound 
recording  system  is  the  elimination  of  a  type  of  distor¬ 
tion  which  results  from  the  improper  processing  of 
variable-area  films.  When  high  frequencies  recorded  on 
a  sound  negative  are  attenuated  because  of  the  finite 
width  of  slit  and  limited  resolution  of  the  film,  a  reduc¬ 
tion  of  the  average  transmission  is  also  obtained.  If 
this  condition  were  allowed  to  remain,  a  certain  amount 
of  distortion  would  accompany  all  high-frequency  sounds 
which  varied  in  amplitude  at  audible  frequencies.  The 
distortion  would  be  in  the  form  of  an  extraneous  noise 
produced  by  the  envelo{)e  of  the  high  frequencies.  By 
the  profier  choice  of  negative  and  print  density  it  is 
{xissible  to  eliminate  this  distortion  from  any  type  of 
variable-area  track.  The  push-pull  system  completely 
eliminates  all  of  this  distortion  which  is  not  already 
printed  out.  The  {xjsitive  and  negative  waves  of  the 
high  frequencies  are  180°  out  of  phase  and  so  are  added 
in  the  push-pull  transformer,  but  the  envelopes  of  ampli¬ 
tude  for  the  two  tracks  are  in  phase,  thereby  cancelling 
the  distortion  in  the  transformer. 

Complete  elimination 
of  ''ground-noise” 

FULL  definition  of  the  various  shadings  of 
volume,  and  fidelity  of  reproduction  over 
the  complete  audible  range  of  sound  are 
some  of  the  improvements  promised  by  this 
new  development  presented  at  the  Atlantic 
City  convention  of  the  Society  of  Motion- 
Picture  Engineers  in  April. 
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A 

In  connection  with  the  present  interest  in  high-fidelity, 
it  is  worth  while  to  review  what  is  now  possible  from 
the  standpoint  of  transmitters,  not  implying  that  the 
majority,  or  even  a  small  per  cent,  of  stations  on  the  air 
are  capable  of  such  performance. 

Mr.  Laporte  is  an  engineer  with  wide  experience  in 
the  design  and  construction  of  broadcast  transmitters. 
He  installed  the  Milan,  Italy,  station,  and  one  of  the  best 
known  high-quality  transmitters  in  New  Jersey  xvas 
erected  under  his  supervision. 

T 


4  UDIO  RESPONSE — The  first  matter  of  interest 
AA  in  high-fidelity  transmission  is  audio  response.  In 
A  A. modern  designs,  practically  uniform  response  be¬ 
tween  30  and  10,000  cycles  has  actually  been  achieved. 
Three  sample  audio  response  curves  are  shown  in  Fig.  1 
made  on  stations  in  daily  operation  which  were  installed 
and  tested  by  the  author.  The  curves  shown  are  for  the 
station  characteristic,  that  is,  from  the  input  of  the  line¬ 
terminating  equipment  to  the  antenna. 

Latest  designs  of  studio  speech  input  apparatus  are 
usually  like  the  lower  curve  of  Fig.  1.  Latest  designs 
of  microphones  have  characteristics  about  like  this  also. 

AUDIO  DISTORTION — Waveform  distortion  in 
PK  the  transmitting  equipment  is  being  constantly 
■L  .A  reduced.  Specifications  of  the  FRC  call  for  less 
than  10  per  cent  combined  audio  harmonics.  Some  of 
the  most  advanced  designs  of  transmitting  apparatus 
have  much  less  than  this  figure.  One  of  the  most  recent 
highpower  transmitters  gave  the  characteristic  shown  in 
Fig.  2.  At  the  very  low  and  the  very  high  modulation 
frequencies,  distortion  is  usually  much  greater  than  for 
the  middle  audio  range.  While  distortion  of  the  higher 


frecpiencies  is  of  small  importance  aurally,  it  becomes 
very  imjwrtant  from  the  standpoint  of  cross-talk,  and 
also  intcrchannel  interference. 

PERCENTAGE  MODULATION— Full  100  per 
cent  modulation  has  been  an  everyday  reality  now 
for  three  or  four  years,  though  much  of  the  appa¬ 
ratus  claiming  this  feature  produces  considerable  dis¬ 
tortion  at  high  modulation  i>ercentage.  Recent  important 
advancements  have  l)een  made  in  maximum  modulation 
without  excessive  distortion,  as  Fig.  2  shows.  The  most 
important  improvements  lately  accomplished  in  low  dis¬ 
tortion  high-percentage  modulation  has  been  at  the  low 
frequency  end.  Plate  modulation  using  Class  H  modu¬ 
lators  seems  to  be  superior  to  Class  B  radio  fre(juency 
.systems  in  low-distortion,  high-frequency  modulation, 
especially  at  the  lower  frecpiencies. 

SYLL.-XBIC  MODUL.XTION — Until  recently  very- 
little  attention  has  been  paid  to  the  syllabic  modu¬ 
lation  characteristics  of  transmitting  aj)paratus. 
Transmitter  performance  has  always  been  demonstrated 


Fig.  2 — Arithmetic  sum 
of  all  harmonics  (2nd  to 
12th)  at  200  cycles 


under  steady-state  modulation  conditions.  Telephone 
modulation,  however,  is  not  in  any  sense  a  steady-sta‘<‘ 
phenomenon,  in  that  it  is  introduced  in  “chunks”  -  r 
syllables,  the  components  of  which  are  continuou^lv 
changing  in  frequency,  amplitude  and  waveform,  h' t 
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Fij{.  3a — Transient  occurring  with  sudden  removal 
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liijih-tidflity  iraiisniissiitti  it  is  iifCfssarv  to  have  a  trans- 
initttT  characteristic  such  tliat  it  is  essentially  free  from 
transietits  resultinj'  from  the  siuhlen  iiitrotluction  or  re¬ 
moval  of  modulation,  or  from  transients  which  result 
from  sudden  chanj^es  in  amplitude  or  fre(|uency.  The 
])resence  of  transients.  es|K‘cially  oscillatory  transietits, 
under  these  conditions  produces  serious  <listortion.  Fij;- 
ure  .Fa  and  .Vh  show  the  presence  of  such  transients  at 
the  removal  and  the  introduction  of  mo<lulation.  resjK'C- 
tively.  Those  shown  resulted  from  switchinjj  the  modu¬ 
lation  source,  a  tom*  oscillator,  and  are  not  very  had  as 
transmitters  j^o.  Fif,mre  4  shows  the  result  of  imprttve- 
ments  in  the  >ame  transmitter,  where  the  startinij  tran¬ 
sient  is  nearly  eliminated. 

.Syllahic  nuKlulation  transients  are  due  to  low  power 
factor  in  various  parts  of  the  audio  amplifier  chain. 
The  presence  of  larj^je  amounts  of  leakaj^e  reactance, 
especially  in  interstaj'e  couplin}.js.  is  detrimental  to  jLtood 
niiMlulation  in  this  respect.  Klimination  of  these  tran- 
.sient>  is  obtained  when  all  power-transfer  elements  are 
made  to  have  jnire-resistance  characteristics. 

A  form  of  .syllahic  nuKlulation  transient  is  introduced 
when  a  transmitter  is  ojierated  in  such  a  manner  as  to 
cause  to  varying;  jiower  demand  ujion  the  jdate  sulkily. 
\\  ith  such  variation,  filter  transients  result  unless  sjx'cial 
.attention  is  directed  to  a  highly  stable  design  of  filter, 
(irid  bias  circuit  regulation  also  plays  an  important  part 
in  ciinnection  with  syllahic  modulation. 

Sr.AHILITV — This  factor  usually  refers  to  the  com- 
jilete  absence  of  parasitic  oscillations  in  a  piece  of 
e(|ui])ment.  In.stahility  in  audio  amplifiers  prcxluces 
liow.mg  or  motor-boating.  Instability  in  a  transmitter 
nun  produce  many  interesting  hut  troublesome  effects. 
I’ara.-itics  may  he  of  very  high  frequency,  of  a  freipiencv 
near',  that  of  normal  ojieration.  or  he  of  very  low 
(souietimes  audio)  fre(|uency.  Many  a  transmitter  is 
stahli-  on  carrier  hut  un.stahle  during  various  portions  of 
a  modulation  cycle.  If  a  power-amplifier  breaks  into  a 
."'O-k  .  ])arasitic  oscillation  on  jieaks  of  iiKKlulation  (not 
an  u  icommon  occurrence),  the  50-kc.  sidebands  thus 
k^ener.ited  are  splashed  over  the  five  adjacent  channels 
on  each  side  of  the  assigned  channel  and  produce  a  se¬ 
rum.-  form  of  interchannel  interference. 

Factory-made  transmitters  today  are  conqiletely  stable 
lieforc  they  are  turned  over  to  service  by  responsible 
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factory  engineers.  Probably  as  much  study  and  e.xpe- 
rience  has  been  re(|uired  to  attain  transmitter  stability  as 
any  other  transmitter  characteristic.  Complete  stability 
is  es.sential  to  high-fidelity  transmission,  both  from  the 
standjioint  of  the  station's  own  transmissions,  ami  its 
interference  with  the  transmissions  of  other  stations  on 
adjacent  or  other  channels. 

RIPPLF- — Commercial  transmitting  eiiuipment  now 
is  generally  capable  of  holding  carrier  rijiple  at 
-  least  50  db  below  100  per  cent  modulation  level. 
(4n  a  recent  ultra-high  jiower  station  it  is  rumored  in 
engineering  circles  that  rijiple  is  70  dh  down.  Such  a' 
low  level  of  transmitter  noi.se  theoretically  permits  a 
useful  program  range  of  at  least  50  db.  which  .should 
allow  better  symphonic  rendering  by  reducing  program 
compression. 
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So  rapid  arc  the  changes  in  the  tube  art  that  the  chart  showing  the  Family  Tree  of  the 
Thermionic  Tube,  first  published  in  Electronics,  May,  1930,  is  out  of  date.  Therefore, 
recent  additions  have  been  made  showing  the  new  branches  to  this  fast-growing  tree. 
Such  tubes  as  the  variable-mu,  voltage-doubler,  the  many  combinations  of  triodes  and 
diodes  and  pentodes  were  unthought  of  in  1930 — but  will  be  found  on  the  tree  above. 
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Selectins  the  right 

radio  cabinet 
design 

By  JOHN  VASSOS 

Industrial  Designer 


IKT  US  consider  just  what  a  radio  really  is.  Outside 
of  its  delicate  and  complicated  mechanism,  it  has 
.  >  one  thinji;  to  offer  and  only  one — sound.  First, 
the  in.strument  must  give  perfect  sound  and  second,  it 
must  he  simple  to  ojx^rate.  Some  super-functionalists 
have  brought  forth  the  idea  that  as  long  as  the  radio 
is  so  delicate  and  jirecise,  why  not  expose  its  mechanism 
under  glass?  My  answer  to  this  is — if  instruments  of 
beautiful  precision  should  he  ex|K)sed  to  the  jnihlic  gaze, 
why  did  not  nature  give  us  a  skin  of  celloi)hane-like  tex¬ 
ture?  Certainly  the  functioning  of  our  stomach,  gizzard, 
kidneys  and  that  most  interesting  and  fascinating  object, 
our  alimentary  canal,  is  of  far  more  interest  than  radio 
tubes,  condensers,  etc.  Let's  not  he  swept  aside  by  such 
adventures,  amusing  as  they  are  to  argue  about.  .\nd. 
seriously  speaking,  glass  is  a  ])oor  conductor  of  sound. 
Science  has  not  yet  produced  any  synthetic  material  that 
equals  the  mellowness  of  wikkI. 

-•\t  the  present  time,  the  most  i)erfect  sound  can  he 
obtained  by  mounting  a  large  s]X?aker  on  a  hoard  two 
inches  thick,  six  feet  by  six  feet  in  dimension,  jdaced 
at  least  eighteen  inches  away  from  the  wall  to  create  the 
proper  baffle  and  air  vibration.  This  is  high  fidelity 
so  far  as  sound  is  concerned  hut  such  an  instrument  is 
certainly  out  of  the  question  in  a  living  room,  unless  the 
room  w'ere  designed  and  constructed  especially  for  it. 

However,  it  is  far  more  desirable  and  faithful  for  the 
radio  cabinet  designer  to  have  this  premise  in  mind  to 
begin  w’ith,  rather  than  the  idea  of  repro<lucing  a  Gothic 
cathedral.  And  the  recent  expressions  of  “geometricallx 
inspired”  radio  cabinets  that  affect  modernism  by  reason 
of  their  mechanical  appearance,  lack  the  essential  (juality 
of  the  true  radio — that  of  freeing  sound  from  the 
speaker.  In  the  case  of  the  Gothic,  it  is  a  question  of 
imitating  period  furniture;  in  the  .second — that  of 
imitating  modernism.  Both  are  affectations.  And  neither 
is  a  true  radio. 

I  don’t  feel  in  the  least  dismayed,  about  the  outcome  of 
radio  design,  nor  do  I  see  a  successful  outcome  im¬ 
possible  to  accomplish.  The  radio  is  an  essential  of  life 
to-day,  just  as  the  piano  was,  a  generation  ago  an  es¬ 
sential  in  our  cultural  life.  All  of  us  know  the  struggle 
the  piano  went  through  before  it  arrived  at  its  final 
identity  as  a  piano.  Originally  it  was  a  piano,  pure  and 
simple.  Then  it  began  to  be  decorated  until  it  was  almost 
unrecognizable.  .4t  one  time,  some  Victorian  examples 


t)f  ])iain)  design  were  so  disguised  that  it  was  imi)ossible 
to  tell  whether  it  was  a  tiible,  a  sideboard  or  a  casket 
in  the  n^om.  .Anything  but  a  piano!  But  at  last  the 
l)iano  itself  emerged.  .And  difficult  in  shaiK."  as  the 
l)iano  is,  even  to-day,  it  is  thoroughly  accejUed  in  a  ro<»m 
by  reason  of  its  function,  with  a  minimum  of  unneces¬ 
sary  decoration. 

.And  akso  before  our  very  eye.s — and  a  little  ahead  of 
radio — we  are  seeing  the  evolution  of  the  automobile, 
from  its  begimiing  as  a  horseless  carriage,  down  to  the 
])resent  air-fiow  car. 

Designers  know  what  the  future  automobile  will  look 
like  and  so  do  the  manufacturers;  and  the  same  is  true 
of  radi(».  But  the  change  must  be  gradual,  for  anothi  r 
very  imi)ortant  duty  of  the  industrial  designer  is  to  take 
care  that  his  company  remain  in  business. 

There  is  no  (|ue.stion  but  that  this  iwitient  designer  who 
can  see  the  necessity  of  tenq^orizing.  will  be  an<l  i'- 
criticized  by  some  of  his  colleagues.  But  happy  indeed 
would  be  that  mythical  state  where  the  designer  would 
have  the  opportunity  to  work  unham])ered  by  any  thougbt 
of  sales,  of  manufacturing  costs,  of  merchandising  pri>b- 
lems,  or  of  educating  the  public. 

The  most  a  designer  can  hope  to  do  for  radios  in  the 
next  few  years  is  to  clean  the  surface,  and  clear  tin- 
radio  <*f  over-decoration,  while  still  retaining  that  so- 
necessary  “eye  value”  and  preparing  its  form  for  the 
])r()])er  installation  of  the  ])erfect  sin-aker.  The  ra<lio 
set  has  weathered  the  horrors  of  the  modernistic,  ami 
1  have  no  doubt  but  that  it  will  nnnldle  through  neo 
classicism,  geometric  modern,  and  romantic  modern 
before  it  evolves  into  its  true  identity.  Bnt  by  that 
time.  iH-rha])s  we’ll  have  television  ami  an\  number  of 
other  inventi<»ns  for  the  designers  to  work  on. 

Decoration  is  not  industrial  design.  In  the  true  an 
alysis,  the  industrial  designer  must  seek  to  co-ordinate 
and  uncover  the  basic  value  and  function  of  the  thing 
on  which  he  is  working  and  to  give  it  its  pro])er  dress. 


Radio  cabinet  of  glass,  macassar  and  ebony  designed  by 
Joseph  Aronson,  exhibited  at  Rockefeller  Center  durinj; 
April 
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Power  transformers 
for  automobile 
radio  vibrators 


BY  V.  C.  MacNABB 

(  /iiV/  Hniimccr 

Kudo! I'll  U'lirlitcrr  Mfii.  Co. 


Tm*'  (lesion  of  power  transformers  to  stej)  uj)  the 
voltage  produced  Iw  the  nieclianical  interru])tion 
of  direct  current  ( hy  such  a  vibrator  as  used  on 
autfMUohile  sets  for  exaini)le  )  re(|uires  entirely  ditTerent 
treatment  than  the  conventional  p(»wer  transformers 
u>ed  on  alternating  current  circuits. 

The  design  of  the  transformer  itself  in  comhination 
with  the  vibrator  determines  the  voltage  and  current 
waves  ])ro<luced  and  is  not  dei>endent  upon  a  prime 
source  of  fixed  wave  shajie  such  as  the  sine  wave  avail¬ 
able  from  a  (>0  cycle  a-c  generator.  Some  of  the  jiroh- 
leins  involved  in  the  design  are  the  jiroduction  of  a  wave 
form  of  good  rectifying  characteristics,  good  efficiency 
and.  above  all.  which  iiermits  a  long  life  to  the  contacts 
which  are  doing  the  interrupting.  It  .so  happens  that  if 
the  transformer  is  designed  to  satisfy  the  last  reijuire- 
mcnt  the  other  two  are  taken  care  of. 

flu*  theory  liehind  the  o]H*ration  of  any  d-c  intcr- 
ru])ter  which  makes  and  breaks  the  current  for  the  prim¬ 
ary  of  an  iron-core  inductance,  the  secondary  of  which 
is  connected  to  a  load  of  aiiproximately  unity  power 
factor  is  as  follows:  When  the  contiict  is  made  the 
jiriniary  current  increases  from  zero  at  jiractically  a 
uniformly  increasing  rate  over  the  first  i>art  of  the  tran¬ 
sient  according  to  the  formula  i  =  Kt  L.  This  curve  is 
illustrated  in  Fig.  1  (the  solid  line)  and  indicates  what 
Would  happen  if  it  were  possible  to  build  a  ])erfect  in¬ 
ductance  which  had  no  resistance  or  loss  of  any  kind. 
At  some  time  ti  the  contact  is  o|)ened  and  the  current 
fall-  ra])idly  to  zero.  Under  this  ide.al  condition  the 
voltage  curve  illustrated  in  F'ig.  2  is  the  battery  voltage 
across  the  primary  divided  by  the  iirimary  turns.  This 
voltage  exists  in  every  turn  of  the  secondary  circuit 
andi  supjdies  current  to  the  secondary  load  in  accordance 
with  the  resistance  of  the  secondary  load. 

I  he  criterion  for  iirojKT  operation  of  this  transformer 
is  that  the  contact  should  o|K*n  at  such  a  value  of  primary 
curvfut  that  the  jirimary  ])(»wer  obtained  from  the  bat¬ 
tery  uj)  to  the  time  ti  is  ecjual  to  the  consumption  of 
secondary  power  in  that  time.  If  the  contacts  are  opened 
at  that  instant  there  will  he  no  e.xcess  energv  stored  in 
the  iron  and  therefore  the  contacts  will  n<»t  he  called 
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iHKHi  to  discharge  or  dissipate  any  stored  energy  and 
therefore  they  will  not  spark.  If  the  primary  inductance 
had  lieen  made  lower  so  that  in  the  time  ti  a  much  larger 
amount  of  energy  had  been  taken  from  the  primary 
battery  than  was  needed  in  the  secondary  circuit  this  ex¬ 
cess  energy  would  have  been  stored  in  the  iron  and  would 
have  lK*en  dissipated  as  sparking  at  the  contact  when  it 
was  oiH'ued.  On  the  other  hand,  if  the  inductance  had 
lK*en  higher  than  the  ideal,  insufficient  energ\-  coukl 
have  been  derived  from  the  primary  battery  in  the  given 
time  so  the  jKiwer  available  for  the  consumiition  in  the 
.secondarv  would  have  been  lowered. 


Fig.  1  (left) — Rate  of  increase  of  current  with  time. 

Fig.  2  (right) — Voltage  curve  in  ideal  case  of  no  losses. 

Using  the  above  hyiiothesis,  a  formula  can  be  derived 
for  the  ])rimary  turns  as  a  function  of  the  iron  circuit,  the 
.same  as  may  he  done  in  the  design  of  a  power  trans¬ 
former  in  use  on  alternating  current.  A  few  sim|)lifv- 
ing  assumptions  need  to  he  made;  (1)  that  there  is  no 
exciting  current ; — i.e..  that  the  current  required  to  pro¬ 
duce  the  flux  in  the  iron  is  either  negligible  or  zero.  (2). 
that  the  jirimary  and  secondary  of  the  transformer  are 
coupled  100  per  cent.  (3)  that  the  primary  resistance  is 
zero  and  (4).  that  there  is  no  distributed  capacity. 

1  hese  assumjitions  however,  are  not  intended  to  imply 
that  the  transf(»rmer  does  not  have  losses. 

I.et  E-i  =  -  sec.  volts 

/o  =  sec.  current 
TI  =  efficiency  of  trans. 

/i.  =  average  primary  current 
=  peak  primary  current 
K  =  per  cent  time  contacts  are  closed 
/  =  frequency  of  vibrator 
Pi  =  primary  power 
K  =  primary  voltage 
.S’  =  cross  sectional  area  of  iron 
R  =  flux  density 
/  =  time  contacts  are  closed 

Pi  =  (1) 

V 


/>,  =  2Ii.  = 


From  r  = 


under  assumed  conditions 
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Automatic  recording 

BY  C.  M.  JANSKY,  JR 


to  less  than  50  microvolts  i»er  meter.  Momentary  ])eak> 
ran  as  high  as  1.250  microvolts.  The  ra])i(l  fading  of 
WHT  shown  was  also  accom])anie(l  hy  sound-distortion 
effects  which  were  ohjectionahle. 

Thus  these  curves  strikingly  illustrate  a  point  which 
the  writer  years  ago  brought  to  the  attention  of  radio 
engineer.s — that  under  night  conditions  the  program 
service  range  of  a  broadcasting  station  may  actually  he 
better  at  500  miles  than  at  miles,  providing  the  sta¬ 
tion  has  adecjuate  i)ower  to  deliver  a  good  signal. 

The  field-intensity  measurements  shown  were  mad«- 
with  apjiaratus  of  our  own  design  carried  on  an  autn- 
mohile,  using  a  vertical  antenna.  Records  can  he  made 
with  either  a  vertical  (tr  a  loop  antenna. 

The  sjiecial  receiver  is  provided  with  a  special  amjditier, 
which  drives  the  l*lsterline-.-\ngus  recording  instrument 
delivering  the  automatic  record  shown.  The  intensit\ 
measuring  apparatus  is  calibrated  from  time  to  time  by 
means  of  known  signals.  Such  a  calibration  is  shown  at 
the  left  of  the  lower  curve,  and  indicates  the  calibra¬ 
tion  made  at  the  end  of  the  test  on  \\  BT.  which  cali¬ 
bration  agrees  accurately  with  the  calibration  made  at  the 
beginning  of  the  measurements  on  \VT.\M  (not  shown 
here ) . 

The  use  ot  automatic  recording  instruments  jiresents 
many  advantages  over  the  old  method  of  manually  put¬ 
ting  down  readings  made  by  an  ojierator.  In  the  case 
of  the  automatic  graphic  instrument,  there  is  no  question 
as  to  the  values  observed,  and  with  such  an  instrument 
it  is  possible  to  follow  rajiid  changes  and  swings  which 
could  not  he  noted  by  an  oh.server.  Records  may  Ik* 
made  continually  for  any  length  of  time.  In  one  case 
we  made  a  continuous  recording  covering  five  hours  of 
ofieration.  The  ajijiaratus  is  ready  for  operation  as  soon 
as  the  car  stops,  and  can  instantly  go  into  service  making 
its  automatic  record. 


Jansky  &  Bailey,  Consulting  Engineers. 
Washington,  D.  C. 


IX  -MAKING  studies  of  the  primary  and  secondary 
service  areas  of  broadcast  stations,  we  have  been 
using  graphic  recording  instruments  to  provide  a 
record  of  the  changes  in  intensity  in  field  strength  at 
various  jxiints,  in  this  way  studying  the  intensity  of  sig¬ 
nal  laid  down  by  the  station  under  examination,  the 
effects  of  other  stations  and  of  interference  in  the  orig¬ 
inal  station's  signal,  and  also  the  effects  of  fading  on 
station  jierformance. 

This  effect  of  fading  is  well  shown  in  the  accompany¬ 
ing  records,  which  were  made  from  a  point  near  Colum¬ 
bia.  S.  C.,  late  at  night  during  Februarv  of  the  present 
year.  First  we  tuned  in  on  Station  WT-^M  on  1.070 
kc.,  located  500  miles  away,  and  obtained  the  record  of 
slow  swings  in  fading  shown  at  the  top  of  the  page.  In 
these  curves,  clock  time  begins  at  the  right  and  runs 
from  right  to  left.  In  the  WTAM  record,  the  received 
quality  was  good,  and  the  swings  in  intensity  were  so 
slow  that  with  a  good  automatic  volume  control,  the 
changes  in  intensity  would  hardly  be  noticeable  to  a 
casual  broadcast  listener.  Yet  as  the  recording  instru¬ 
ment  shows,  the  intensity,  while  averaging  about  6(X) 
microvolts  per  meter,  at  times  reached  peaks  of  l.fXX) 
microyolts.  at  other  times  dropping  to  200  microvolts  or 
lower. 

Immediately  after  making  the  \VT-A.M  record  shown 
we  tuned  in  on  the  adjoining  channel  on  station  WBT 
(50  kw. )  on  1,080  kc.,  located  93  miles  away.  Here 
although  the  average  field  strength  was  in  the  neighbor¬ 
hood  of  500  microvolts  per  meter,  there  were  rapid 
swings  of  fading,  carrying  the  intensity  at  times  down 
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The  niimher  obtained  for  the  right  side  of  ecjuation 
10  is  equated  to  the  product  of  BH  and  the  solution  of 
these  two  quantities  is  obtained  fnmi  the  saturation 
curve  of  the  iron  to  he  used.  This  is  a  trial  and  error 
process  and  involves  selecting  a  point  on  the  BH  curve 
and  finding  if  the  product  of  B  and  H  at  this  point  is 
higher  or  lower  than  the  nuniher  obtained  from  the 
formula  and  then  progressively  picking  different  points 
until  the  right  one  is  obtained.  The  value  of  N  or 
])rimary  turns  is  then  obtained  by  substitution  of  the 
value  obtained  for  H  into  equation  8  using  the  maxi¬ 
mum  current  value  obtained  from  equation  3. 

It  may  be  found  that  the  point  on  the  saturation  curve 
which  is  the  proper  value  of  B  and  H  is  well  above  the 
knee  of  the  curve  and  the  ])eak  flux  density  is  much 
higher  than  is  ordinarily  used  in  power  transformers. 
This  high  tlux  density,  which  means  a  high  exciting 
current,  does  no  harm  because  these  transformers  con¬ 
sidered  from  the  heat  standpoint  are  very  liberal  in  de¬ 
sign  to  satisfy  other  conditions,  and  therefore  a  little 
loss  in  the  transformer  does  not  mean  anything  as  re¬ 
gards  heat.  Furthermore,  the  increased  core  loss  is  of 
little  consequence.  However,  it  may  be  found  that  with 
the  iron  stack  selected  for  the  first  try  the  flux  density 
is  very  high  and  the  ami)ere  turns  i)er  inch  high  and  the 
primary  turns  required  to  satisfy  the  conditions  will  be 
so  great  that  it  will  be  impossible  to  get  sufficient  wire 
in  the  window  space  available.  For  proi)er  design  of  a 
vibrator  transformer,  more  iron  is  needed  to  bandle  tbe 
same  amount  of  power  than  would  be  required  on  a.c. 
because  of  the  entirely  different  conditions  of  design. 
For  example,  the  same  amount  of  iron  will  handle  three 
or  four  times  the  wattage  on  straight  a.c.  than  will  give 
proper  design  on  an  automobile  vibrator  transformer. 

The  above  formula  and  design  were  worked  out  on 
the  basis  that  the  primary  of  the  transformer  has  zero 
resistance.  To  approximate  this  condition  unusually 
large  primary  wire  would  have  to  be  used  which  would 
make  the  transformer  for  commercial  automobile  .sets 
bulky  and  expensive.  Actually  if  economical  design  is 
followed  tbe  IR  drop  in  the  i)rimary  will  be  an  appre¬ 
ciable  i^erccntage  of  the  primary  voltage  when  the  prim¬ 
ary  current  has  reached  its  |)eak  just  before  the  con¬ 
tact  opens.  Therefore,  instead  of  the  plot  of  the  cur¬ 
rent  being  a  straight  line  as  in  Fig.  1  it  will  be  a  curved 


line  such  as  the  dotted  line  drawn  in  Fig.  1.  This 
means  that  the  primary  current  will  not  have  reached 
the  ideal  jieak  value  at  the  time  t,  if  the  transformer 
primary  is  designed  according  to  the  above  formula. 
An  approximate  way  of  correcting  for  this  is  in  tin* 
formula  for  the  maximum  i)rimary  current  by  making 
the  ])rimary  voltage  equal  to  the  battery  voltage  minus 
tbe  1 R  drop  or 


_ _ . 
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li,„  is  of  course,  a  function  of  F,  but  tbe  above  a|)]>roxi- 
niation  will  give  sufficiently  accurate  results. 

'riiis  allows  the  primary  turns  to  be  reduced  in  mini 
ber  and  tbe  primary  current  to  go  to  a  higher  vahu . 
'I'ln's  value,  multiplied  by  the  primary  voltage  assiK'i 
ated  with  the  pure  inductive  comiument  of  the  batterv 
voltage  b'./,  I'.K  —  1  ’  1  m  R.  allows  the  ])eak  jirimary 
power  to  go  to  the  value  re<|uired  by  tbe  .secondary  loa<I. 
The  ideal  condition  of  no  distributed  cajiacity  is  unat¬ 
tainable  and  when  a  contact  closes  the  secondary  voltage 
oscillates  and  may  reach  ]K‘ak  values  ten  times  the  normal 
desired  secondary  voltage.  These  jieaks  may  be  reduceil 
by  shunting  the  secondary  with  either  a  resistance  or 
condenser  of  the  proper  value,  either  of  which  will  lower 
the  effective  shunt  impedance  of  the  tuned  circuit.  'Hie 
resistor  generally  used  is  one  which  has  a  low  resistance 
when  connected  across  a  source  of  high  voltage  and  a 
high  resistance  across  low  voltage. 

\\  ith  a  tul)e  rectifier  a  shnnt  of  some  kind  is  neces¬ 
sary  until  the  tube  warms  up.  When  the  tube  become^ 
hot  tbe  first  filter  condenser  acting  tbroiigh  tbe  low  iin- 
liedance  of  tbe  tube  is  a  shunt  for  the  oscillating  cur¬ 
rent.  even  if  no  resistance  load  is  present. 

b'igure  3  shows  the  wave  shapes  ap|>earing  under 
various  circuit  conditions.  In  ta)  the  200.000  resistor 
used  to  tap  off  the  voltage  for  the  oscillograph  acts  a>  a 
sufficient  load  to  cut  the  peaks  so  that  they  reach  only 
twice  the  normal  value.  In  fb)  tbe  effect  of  an  0.<>2 
u  f  condeii.ser  in  reducing  tbe  peaks  is  shown.  Curve 
(c)  shows  the  effect  of  the  electrolytic  condenser  acting 
through  a  tube  with  unilateral  conductivity,  'flu*  posi¬ 
tive  swings  of  the  oscillation  are  prevented  but  tlie  nega¬ 
tive  swings  persist.  In  (d  )  it  is  seen  that  with  no  con¬ 
denser  directly  across  the  secondary  the  choke  and  tiiln- 
act  as  a  very  high  inqiedance  to  the  oscillations  and  do 
not  damp  them.  Curve  (e)  sliows  the  results  obtained 
in  a  proiK'rly  designed  jiower  unit  for  an  automobile 
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Same  as  (a) 


Fig.  3 — Effect  upon  wave  shape  of  varying  circuit  conditions,  as  shown  by  cathode  ray  oscillograph. 
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Characteristics  of  1934  Tubes 
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Important  electrical  constants  of  many  of  present-day  vacuum  tubes  will  be  found  on  the  above 
chart  prepared  by  Professor  H.  R.  Mimno  of  Harvard  University.  His  remarks  on  the  origin  of 
this  method  of  showing  tube  constants  will  be  found  on  page  158  of  this  issue  of  Electronics, 
in  which  he  uses  the  term  “Sp”  for  mutual  conductance. 
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Microphone 


switchins 


systems 


for  broadcast  stations 


BY  LOUIS  W.  BARNETT 

Station  H'LJl’,  Cincinnati,  Ohio 


Proper  studio  equipment  for  handling  ])rogranis 
involves  not  only  means  to  easily  and  quickly  con¬ 
trol  the  volume  from  pick-up  microphones  hut 
rapid  switching  facilites  to  turn  the  output  of  one  or 
another  microphone  into  its  proper  channel.  The  large 
studios  are  well  equipped  with  intricate  switching  mech¬ 
anisms  of  many  kinds;  many  smaller  stations,  however, 
have  not  been  able  to  spend  the  money  for  ex])ensive 
equipment  of  this  nature. 

The  paper  below  describes  a  microjdione  switching 
system  for  stations  having  two,  or  more,  studios ;  a 
system  that  can  l>e  constructed  by  the  station  {>ersonnel ; 
and  one  which  will  effect  rapid  and  smooth  handling  of 
programs,  aiding  the  program  engineer  to  get  his  micro¬ 
phone  faded  in  at  the  proper  time;  and  preventing  any 
one  studio  from  being  cut-off  the  air  by  another  studio 
so  long  as  the  first  studio’s  program  is  not  comjdete. 
That  is,  the  circuits  shown  make  it  impossible  to  inter¬ 
rupt  any  program  in  progress  in  one  studio  by  an  an¬ 
nouncer  in  another  studio  before  the  proi>er  cue  is  given 
or  before  the  circuit  is  released  by  the  engineer  or  an¬ 
nouncer  in  charge  of  the  program. 

Push-button  switching  of  microphones  and  channels 
is  the  quickest  of  all  methods  insuring  a  fast-moving 
technical  set-up.  It  is  a  pleasure  to  operate  such  a  sys¬ 
tem,  for  it  is  possible  to  fade  the  proper  microphone  in 
and  out  at  the  precise  desired  moment,  thereby  making 
j)erfect  the  continuity  of  speech  and  music.  The  system 
to  be  described  should  appeal  to  stations  of  small  means 
l)ecause  it  is  not  costly  to  build,  and  ojierates  as  well  as 
expensive  equipment  if  proper  care  is’  taken  in  construc¬ 
tion. 

Figure  1  shows  the  fundamental  circuit  emjjloyed’  in 
a  typical  push-button  switching  circuit.  Here  are  push¬ 
button  closed  and  open  circuits,  a  signal  light  showing 
operated  jwsition  and  a  relay  having  holding  contact  ami 
microphone  circuits.  By  inishing  the  "on”  button  the 


relay  contacts  are  ch)sed  and  held  through  the  holding 
contact  across  the  push-button  circuit.  'I  he  “otT”  but¬ 
ton  is  the  closed  circuit  key  and  is  to  destroy  the  lutten- 
tial  on  the  holding  contact.  In  the  (qK'rated  ])osition  the 
signal  light  is  on  and  shows  a  completion  of  the  audio 
circuit.  A  series  of  four  such  circuits  com])rise  one 
studio  channel  oi)erating  four  microphone  jiositions  or 
input  circuits.  In  Fig.  2  a  four-position  channel  is 
shown  along  with  a  four-studio  interlock  system  which 
])revents  more  than  one  .studio  oi>erating  into  the  same 
channel  at  the  same  time.  .-K  change  in  the  fundamental 
lay-out  may  be  made  to  oi)erate  more  than  one  studio  at 
a  time  into  separate  channels.  By  (qKTating  any  one  of 
the  four  interlock  positions  in  Fig.  2  i)otential  is  placed 
on  the  proi>er  relays  and  the  circuit  in  the  relay  legs 
of  the  other  circuits  are  o])ened  so  the  |H)tential  may  not 
he  available  for  energizing  another  studio  set-uj)  at  the 
same  time  one  studio  is  on  the  air.  The  circuit  shown 
in  Fig.  2  was  designed  to  work  four  studios  into  four 
channels. 


In  ca.se  it  is  desired  to  use  any  studio  for  audition  ])ur 
jxjses  the  circuit  will  have  to  he  altered  slightly  by  ])lai 
ing  a  shorting  key  around  the  relay,  cutting  oft  ])otential 
to  the  audition  ])oint.  The  circuit  shown  in  Fig.  2  i' 
more  elaborate  than  will  he  recjuired  in  mo.st  small  or 
medium  powered  stations.  It  has  four  amplifier  chan 
nels  and  four  separate  mixer  .set-ui)s.  connected  in  siuli 
a  manner  that  one  studio  only  may  he  on-the-air  at  one 
time.  The  interlock  feature  is  very  desirable  in  small 
stations,  hut  may  he  altered  to  switch  mixer  output' 
instead  of  making  and  breaking  relay  potential  in  ca'e 
only  one  anqdifying  channel  is  to  l)e  used  in  the  last  le;,' 
of  the  circuit.  The  local  .studio  microphone  circuits  in 
Fig.  2  are  .shown  in  only  one  studio,  hut  are  the  same  i 
each.  General  Radio  652  M.\  faders  are  used  in  tli' 
four  ])osition  mixer  circuits.  The  more  recent  type  t*'  ' 
series  will  he  found  much  more  satisfactory  if  used  with 
velocity  or  dynamic  microphones  without  ])re-am])lit'u  i  '. 
It  is  a  common  practice,  however,  to  u.se  a  se])arate  p  e- 
amidifier  with  each  microphone  of  these  tyj^es  due  to  the 
very  low  level  obtainable  from  them — usually  in  th^‘ 
neighborhood  of  — 80  to  — 90  dh. 

It  is  very  imi>ortant  that  com])ensating  resistors  .  te 
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used  ill  all  mixer  circuits  when  the  fader  is  to  he  cut 
out  of  the  circuit  when  the  microphone  is  not  in  use.  In 
Fijj.  2.  50  ohm  "hu^”  resistors  are  used  to  com])ensate 
for  removal  of  the  652  MA  faders  in  each  k*},'  of  the 
relay  circuit  and  are  to  keep  the  imjK'dance  as  near  con¬ 
stant  as  ])ossihle  when  <»uly  ])art  of  the  series  faders  are 
in  the  circuit.  The  relay  action  is  so  fast  when  jdaced 
in  the  oixTated  iK)sitiou  while  in  use  durinj^  a  ])ro}4ram 
that  the  removal  of  a  microphone  from  the  circuit  is  not 
noticeahle.  The  time  taken  for  the  relay  cojitacts  to 
travel  from  the  micro])hone  circuit  to  the  resi.stor  circuit 
is  so  short  that  the  slight  change  in  imi)edance  is  not 
discernihle.  Two  sets  of  push  hutt<jus  are  shown  to  Ije 
in  every  studio  and  control  room  set-u]),  hut  the  studio 
])Ush-hutton  circuits  may  he  left  out  if  all  the  micro- 
])houe  switching  is  to  he  done  in  each  .sei)arate  control 
booth. 

riie  interlock  keys  may  he  used  only  in  the  master 
control  room  or  may  he  carried  on  each  se])arate  control 
r«K)m  jwinel,  according  to  the  wish  of  the  eu^itieer  in 
charj^e  of  construction.  Fach  studio  has  a  kind  s]»eaker 
to  signal  the  artists  and  announcer  when  a  ])revious  i)r(»- 
i^rant  is  about  to  end.  If  studio  A  is  on  the  air.  all  the 
loud  speakers  in  ail  the  other  studios  will  he  o])eratinji. 
hut  when  studio  A  announcer  or  o]K*rator  depresses  his 
"otT”  button  his  audio  circuits  will  ht'come  dead  and 
another  studit*  may  take  control  by  de|)ressin^'  its  inter¬ 
lock  button.  The  complete  cycle  of  ojxTation  to  jijo  on 
the  air  from  any  studio  is  as  follows;  first  dei)ress  the 
individual  interltK'k  button  (in  case  of  studio  .\ — deiiress 
"interlock  A-(  )n" )  which  throws  current  cm  studio  A 
relay  circuit,  then  any  of  the  microjihone  buttons  in 
studio  A  may  he  dejiressed  and  the  corresjiondiui;  sij,mal 
lif^ht  will  flash  on  and  stay  until  this  circuit  is  released. 
It  will  he  imiMissihle  for  any  other  studio  circuits  to  Ik- 
])Ut  into  action  while  studio  .\  is  on  the  air.  because  all 


Fig.  2 — Four-studio  interlocking  switching  system.  The  local  microphone  control  circuit  is  shown  complete  in 

studio  A;  the  others  are  identical  in  form 


|M»tential  has  been  removed  from  all  other  interlock  cir¬ 
cuits  throujjh  the  automatic  relay  circuits.  In  Fig.  2  all 
interlock  circuits  are  in  the  master  control  room  and  the 
interkx'k  buttons  for  the  individual  studios  are  placed  in 
each  of  the  respective  studios.'  In  some  layouts  no  inter- 
l(xk  buttons  will  he  provided  in  each  separate  studio 
because*  of  the  complicated  wiring  necessary,  and  all  in¬ 
terlocking  will  he  done  by  the  master  control  ojxrator. 
It  is  policy  with  the  Chicago  N.B.C.  studios  that  chan¬ 
nel  set-u])  he  made  by  the  announcer  going  on  duty.  He 
is  given  a  small  ])icture  lay-out  of  the  control  box  in 
the  studio  with  circles  marked  around  the  hutt<ms  to  he 
])ushed  before  the  start  of  the  program  to  set  up  the 
])ro|)er  channel.  This  may  be  taken  care  of  by  the  ojxr- 
at(tr  in  the  C(»ntrol  booth,  and  such  is  done  in  the  Chi¬ 
cago  studios  of  Columbia. 

Figure  ^  shows  a  two  studio  set-up  using  a  small  con¬ 
trol  box  iji  each  studio  and  in  which  all  microphone 
switching  is  doTie  by  the  announcer  on  duty.  One  key 
is  used  t()  cotitrol  the  announcer’s  microphone  and  the 
other  is  used  to  control  all  of  two  or  three  ])rogram 
microjihones  as  originally  installed.  The  interlock  sys¬ 
tem  in  Fig.  3  is  usefl  only  to  destroy  or  breakdown  either 
of  the  circuits  in  the  two  .studios.  In  case  of  an  error 
in  switching  by  the  announcer  the  interlock  circuit  is 
o])ened  and  all  signal  lights  immediately  go  out.  signaling 
to  the  announcer  on  duty  in  his  respective  studio  that 
au  error  had  been  made  in  the  original  set-up  and  his 
keys  mu.st  he  returned  to  normal  postiion  and  the  set-u]) 
he  remade.  Only  about  two  seconds  are  required  to  com- 
])lete  the  cycle  of  (qK'ration.  In  F'ig.  when  the  Anne 
.-\  key  is  in  the  ojxrated  [wsition  the  announce  mi- 
cro])hone  circuit  is  com])leted  through  to  the  fader  in  the 
control  room.  W  hen  the  Fgm  479  A  key  is  in  the  «)])er- 

[f^lcase  turn  to  paqc  170] 
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HIGH  LIGHTS  ON  electronic 


lureu  Uoor  mvalids 
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than  at  Warm  bprings,  oa. 

lie. 

(j„.  At  (rKOKiiiA  Ham,.  Warm  Si)rin!i> 

{,)r  I''t)nn(lation.  Warm  .Sprinjis,  (la.,  tlic 

his  resort  for  "infantile-paralysis”  (polio¬ 

myelitis)  patients,  in  which  President 
Roosevelt  has  been  interested,  a  self- 
openinj^  photo-cell  door  has  jnst  been 
installeil. 

riiere  are  two  lij^ht  iK-anis,  one  :it 
each  approach  to  the  door.  L’pon  in- 
terrnptinjjf  one  beam  the  door  oiien>  and 
d"-'  is  held  open  by  a  delay  mechanism,  until 
the  second  beam  is  intercejited.  which 
causes  the  door  to  close.  If,  however, 
the  second  beam  is  not  interceiited  in  a 
reasonable  len.itth  of  time,  the  door 
closes  anyway,  antomatically.  The 
.'Stanley  door  mechanism  is  air-operated. 


To  PROVE  THE  soundness  of  the  welds  in 
the  mammouth  pipe  now  heinj;  fabri¬ 
cated  for  the  Boulder  Canyon  Project  by 
the  Babcock  &  Wilco.x  Company,  mobile 
X-ray  apparatus  of  300.(XKJ-volt  capacity 
is  used.  Ordinarily,  in  the  fabrication  of 
boiler  drums  and  pressure  vessels,  the 
work  thus  examined  is  brought  to  the 
X-ray  machine ;  but,  in  this  case,  the  re¬ 
verse  procedure  is  necessary,  because  of 
the  tremendous  sizes  of  the  pipe,  some 
of  which  are  30  ft.  in  diameter  and  made 
of  plates  as  thick  as  inches. 

Sections  of  these  large-diameter  pipes 
12  ft.  long  are  fabricated  by  joining  to¬ 
gether,  by  fusion  welding,  three  suit¬ 
ably  curved  plates  of  the  largest  size 
that  can  he  rolled  with  existing  steel- 
mill  e(|uipnient.  Two  such  lengths, 
joined  to  a  stiffener  ring  between  them, 
comprise  an  erection-section  weighing 
approximately  170  tons  and  having  the 
eciuivalent  of  three  longitudinal  seams 
and  two  circumferential  or  girth  seams. 
The  deposited  weld  metal  of  the  seams 
must  be  of  proved  soundness,  because  of 
the  pressure  to  which  the  pipes  will  be 
subjected — as  high  as  300  lb.  per  sq.in., 
with  allowance  for  water  hammer — and 
the  enortnous  (luantity  of  water  in  the 
world’s  largest  artificial  lake,  the  flow 
of  which  must  l)e  controlled  by  and 
through  these  conduits. 

The  X-ray  photographs  show  clearly 
such  defects  as  marked  porosity,  slag  in¬ 
clusions,  and  incomplete  fusion,  even 
though  these  defects  be  present  in  such 
slight  degree  as  to  permit  the  explored 
weld  to  pass  the  most  rigid  ctnles. 


Time  switch  starts 
station  WLW 


Bv  AI  TOM  ATU  AI.I.Y  tumillg  Oil 
cathode  heaters  of  the  rectifier  tube>  a 
half  hour  before  the  .s(M)-kw.  C'ro>ley 
Station  WLW  in  C  incinnati  goes  on  the 
air,  a  (.kmeral  Electric  time  switch  al¬ 
lows  an  extra  half  hour  of  sleep  for  the 
operators  of  .America's  largest  radio  sta¬ 
tion.  By  the  time  the  operators  arrive, 
the  rectifier  tubes  have  received  their 
required  thirty-minute  warm-up  and  are 
ready  for  the  day’s  broadcasting. 

.At  a  scheduled  time,  a  standard  T-13 
time  switch  turn;,  on  the  current  and  .  .  .  , 

energizes  the  220-volt  a-c  coil  of  a  con-  MlCrophonCS  in  the  CCmetcry 
tactor,  the  poles  of  which  connect  the 
a-c  supply  to  the  primaries  of  the  six 
cathode-heating  transformers.  Thi> 
switch  utilizes  a  Telechron  timing  motor 
identical  with  those  used  in  the  >yn- 
chronous  clocks  on  which  de|)en  1 
WLW’s  accurate  time  schedule. 

-Automatically  controlled,  the  unmod¬ 
ulated  carrier  jiower  delivered  to  the 
antenna  is  .sOO  kw..  and  the  instantane¬ 
ous  jMiwer  on  peaks  of  modulation  i> 

20(M)  kw.  -Approximately  74  tubes  are 
required  in  the  complete  tran,,mitter.  in¬ 
cluding  ^2  in  the  existing  .^0-kw.  tran>- 
mitter. 


-Ma.nv  I“KK.so\s  ark  rt'Rsi'KO  by  an  im- 
reasoning  fear  that  they  may  >ome  time 
undergo  ;i  temporary  coma  simulating 
death,  and  he  actu.illy  buried  .dive,  onl> 
to  "wake  up”  and  find  themselves  iii- 
terrei!  in  a  coflin  five  feet  undergroun<l. 

One  victim  of  this  fear  of  being 
hurieil  alive.  h;is  m.ide  adv.ince  arrange 
ment>  with  his  undertaker  and  cemetery, 
by  means  of  which  a  sensitive  micro¬ 
phone  will  be  installed  inside  the  coffin 
and  connected  with  loudsjieakers  in  tlu 
cemetery  caretaker's  dwelling  nearliv 
ITii'  microphone  circuit  is  to  be  kept 
contimioiislv  energized  for  at  least  a 
year  after  interment,  during  which  ye.ii 
it  i>  to  be  regularly  tested  by  sounding  .i 
small  gong  in  tfn-  coflin. 

With  an  electronic  channel  thus  pro 
vided  as  a  means  of  calling  for  helj),  tin 
"customer”  feels  that  if  buried  jiri 
maturely  he  needs  only  to  turn  to  tlu 
mike  and  call  the  rescue  .sipiad  to  hi^  re 
lief.  The  microphone-eciuipiH-d  coffin 
and  the  running  of  the  line  to  the  ceiiu 
tery  plot  have  all  been  completed  and 
tested  in  advance,  by  the  future  jiossib’e 
user,  giving  him  full  assurance  that 
everything  will  be  in  order  when  tlu- 
time  for  use  comes. 

-Am|)lification  of  recorded  music  ha- 
also  been  a  new  feature  of  chapel  ser\ - 
ices  in  modern  cemeteries.  Organ  nun 
hers,  as  played  by  great  performers,  can 
be  switched  on  for  any  ceremonies.  One 
particularly  jirogressive  cemetery  ha' 
provided  outdoor  plug-in  outlets  in  va¬ 
rious  parts  of  the  cemetery  grounds.  '■> 
that  during  the  ceremonies  at  the  gra\e 
and  the  .actual  interment,  lovely  imi'ie 
can  be  supplied,  coming  from  a  bad. 
ground  of  trees. 


X-raying  the  2j-in.  plates  of  the  Boulder  Dam  steel  conduits 
for  faulty  welds 


DEVICES  IN  INDUSTRY  +  + 


Applause-meter  in  amateur 
theatrical  contest 

To  UKTKKMINK  TIIK  KKI.ATIVK  IjOpulurity 
of  ainati'ur  actors  ami  entertainers  ap- 
pearinji  l)en)re  its  ontitif;  audiences,  the 
employees'  orjianization  of  the  IMiila- 
(lelphia  Rapid  Transit  C'onii)any  made 
Use  oi  an  a|)plause-meter  principle  to 
measure  the  intensity  c»t  applause  diirinj; 
a  seven-second  periixl  tollo\vin}f  the  ap- 
jiearance  ot  each  team. 

.\  donhle-lmtton  carhon  micro])hone 
was  luinji  over  the  audience,  and  the 
ontpnt  ot  this  fed  t<»  a  two-statje  amplify- 
inji  set.  accordintj  to  L.  Iv.  .'snmmers, 
assistant  operatinjj  manajicr  of  the  PR  1 
siihway-elevatixl  division,  who  sui)er- 
vised  the  sonnd-measnrinj;  e<|nij)ment. 

The  meter  to  record  the  api)lanse  pre¬ 
sented  quite  a  problem.  It  was  neces- 
.sary  that  it  respond  with  reasonable 
accuracy  to  a  wide  raiu^e  of  frequencies ; 
that  it  liave  a  scale  suthcietitly  lar^e  to 
he  ohservisl  easily  by  the  judires  and 
other  interested  j)ersons;  that  it  respojid 
to  a  very  feeble  current  flow,  and  that 
it  be  extremely  “deail  beat”  in  order  that 
the  peak  rea<linti  mijiht  be  reailily  tle- 
termined.  In  view  of  these  retpiire- 
ments.  the  use  of  any  available  type  of 
a.c.  meter  did  not  seem  practicable. 
Therefore,  the  experimenters  decided  to 
rectify  the  out[)nt,  and  then  measure  it 
with  a  d.c.  meter  which  could  more  com¬ 
pletely  fultill  the  foretioing-  re(|nirements. 
A  ’■Kui)rox”  copper-oxide,  ftill-wave 
rectifier  was  connected  l)»‘tween  the 
secondary  of  the  ontpnt  tr.insformer  ;unl 
the  meter.  .V  larije,  station-type  d.c. 
ammeter  with  illnminate<l  scale,  such  as 
is  ordin.'irily  used  on  power  house  ;md 
'Ubst.ition  sw  itchboanls.  was  selected. 
The  meter  w;is  oriiiinally  designed  to 
iiidic.ite  ;i  maxinmm  current  of  Sdd 
•imperes  wheti  brid^e<l  across  a  shunt. 
I'<ir  this  special  i)»upose  the  element  of 
flu*  meter  was  directly  connected  to  the 
output  of  the  rectifier,  and  when  so  n-ed 
indicated  “full  scale"  w  ith  a  current  flow 
of  .kV’  milliamperes. 

.\  I'nioii  .'switch  «!v  .'siiinal  Company 
SIA'  1.^  relay,  toj^ether  with  a  I'.  S. 
‘v  .'s.  Comjiany  .S\’  20  si)eed  control  re¬ 
lay  set  at  seven  seconds,  started  the 
'\stem  ami  li, indited  the  lamp  over  the 
sfaije.  cnttini;  off  after  se\a-n  secomis. 
Also,  during;  the  seven-second  interval, 
by  means  of  the  .'sL\'  1.^  relay,  the  out¬ 
put  circtiit  of  the  public-address  system 
was  opened  to  prevent  the  P..\.  micro¬ 
phone  pickini;  nj)  the  applause  and  in- 
li'iisifyin};  volume  of  applause  throui^h 
the  P..\.  horns. 

It  was  noticed  that  shrill  whistlin,c: 
had  j^freater  effect  than  the  volume  of 
sotmd  warranted.  If  experiments  are 
ci'Utimied  next  year,  an  attempt  will  be 
made  to  filter  out  the  hij^jh  freipiencies 


causeil  by  whistlinj^,  and  to  confine  the 
record  to  the  lower  fre<inency  .sounds 
jiroduced  by  hand  claiqiinj;,  a  type  of  ap- 
lilause  in  which  anyone  may  participate, 
and  w  hich  varies  directly  w  ith  the  num¬ 
ber  of  peojile  ai)])landin^  .and  the  viffor 
of  their  actions. 

♦ 

Protectins  a  million- 
dollar  painting 

W’mk.x  TIIK  KA.MOl  s  paintinj^,  \Vhi>tler’» 
".Mother.”  was  on  view  at  Dayton,  Dhio. 
the  million-dollar  canvas  was  .ijuarded 
by  a  series  of  electronic  protection  <le- 
vices,  installed  under  the  direction  of 
Ciixbert  I).  Bossard.  president  of  the 
Cieneral  Kontrol.ir  Conqiany,  of  D.ayton. 

.\  system  of  infra-red  "black  lifjht” 
beams,  with  all  y'eneratinf,'  and  lisjht- 
setisitive  eiinijmient  installed  in  the 
walls,  m.ide  it  inqiossible  for  anyone  to 
ajiproach  or  disturb  the  canvas  without 
soundinj'  sever.al  alarms,  includinjj  a 
jiolice  siren  that  could  be  heard  for  sev¬ 
eral  blocks  outside. 

.\  second  s]»;ice-control  protection 
made  it  inqiosible  for  any  Innnan  body 
to  api>roach  the  painting,  without  the 
siren  sunmlin;,'.  .\  third  system  of  in¬ 
visible  liijlu  focussed  on  the  paintinjj 
;iml  its  frame,  reported  even  the  sli|Lrht- 
est  movement  of  the  picture  itself. 

♦ 


Barreling  of  alcohol 
speeded  by  photo-cell 


.-\t  TIIK  (.KKAT  I’l.AXT  of  the  XcW  huilt- 
laml  .Alcohol  t'oinpanv,  at  Kverett. 
.Mass.,  with  an  output  of  3.(M)0,(MM)  fjal- 
lons  of  alcohol  per  year,  made  from 
mol.Tsses.  a  jihoto-cell  on  a  scale  beam 
permits  the  automatic  fdliiifj  of  the  steel 


barrels  in  which  the  alcohol  is  shipped. 
Barrels  being  filled  are  seen  as  the  two 
dark  objects  at  the  right  of  the  scale 
dial  near  the  bottom  of  the  accompany¬ 
ing  picture. 

The  steel  barrels  are  put  on  the 
scale  platform  by  hand,  and  a  tare-beam 
setting  automatically  makes  allowance 
for  the  weight  of  the  steel  container. 
When  the  jiredetermined  weight  of  al¬ 
cohol  has  flowed  into  the  barrel,  the 
deflection  of  the  scale  pointer  intercepts 
a  photo-cell  which,  through  relays,  con¬ 
trols  the  shut-off  valves  in  the  supply 
line>  leading  from  the  large  overhe.ad 
tanks.  The  installation  was  made  by 
R.  R.  Collins  of  the  Lummus  Comjiany, 
.s()  Church  Street,  Xew  York  City. 

♦ 

Photo-cell  is  faster 
than  bullet 

I'liK  .Ai.i.k.n'-Braiii.ky  Co.MfA.xY,  Mil¬ 
waukee,  Wiscotmin,  has  been  disjilaying 
a  novel  convention  e.xhibit  in  the  form 
of  an  air-gun,  the  projectile  from  which 
l)a>>es  in  front  of  a  photo-cell  control- 
ing  a  jiicture  30  ft.  away,  in  the  line  of 
fire.  This  picture  shows  Chicago’s  Pub¬ 
lic  Hnemy  Xo.  1.  and  the  purjiose  is  to 
aim  the  gun  at  the  picture  and  shoot  a 
bullet  through  the  Public  Knemy’s  fore¬ 
head. 

But  as  the  gun  is  tired,  the  bullet 
jiasses  in  front  of  the  jihoto-cell  which 
works  a  relay,  withdrawing  the  jiicture. 
.and  so  the  Public  Enemy  seems  to  dodge 
out  of  the  way  of  the  bullet,  which  then 
strikes  a  buH’s-eye. 

The  effort  is  to  aim  the  gun  and  tire 
the  bullet  to  hit  the  figure.  But  in¬ 
variably  the  Jihoto-cell  impulse  "gets 
there  tir-t”  ;md  the  jiicture  is  nulle  1  out 
of  the  way,  so  that  the  bullet  hits  only 
the  target. 

♦ 

Loud-speakers  or 
machine-guns? 

Di  kiN'c,  TIIK  P.ARis  riots  of  h'ehruary 
last  it  is  alleged  that  the  three  trumjiet 
warnings  reejuired  by  law  were  duly 
given  to  the  crowd  before  the  troops 
tired,  but  that  these  warnings  were  in¬ 
audible.  .\s  a  result,  at  the  sug.gestion 
of  Toiitc  la  Radio,  one  of  the  progres¬ 
sive  French  radio  papers,  it  is  now  pro- 
jiosed  to  eijuiji  the  jiolice  with  mobile 
jiublic-address  systems,  so  as  to  allow  of 
the  human  voice  dominating  any  crowd- 
noises,  firstly  in  jiersuasion  aiul  then,  if 
this  jiroved  ineffective,  in  warnings. 
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WCAU’s 

photocell  organ 


Widc-film  ^^pitch^^  and 
*^one-quality^^  sound-tracks 


OXI*!  of  the  centers  of  radio  interest  in  1  Miiladeliihia 
which  will  undoiihtedly  attract  the  attention  of 
visitinj,'  radio  engineers  durinij  the  I.K.IC.  con¬ 
vention  this  iiKtnth.  is  the  new  hroa« least inj^  studio  of 
Station  W’CAU.  on  Chestnut  Street.  Not  only  are  the 
acoustic  arranjjenients  and  <lecorations  unique,  hut  the 
studio  huildinj;  also  has  laboratories  where  ex])eriniental 
work  is  carried  on  hv  Dr.  Leo])old  .Stokowski,  j.  (i. 
I.eitch.  technical  director  W’C'.XL'.  and  others. 

.\t  the  present  time  a  novel  electronic  or^an  is  heinjj 
«leveloi)ed  in  these  laboratories,  by  Ivan  I'^enieetT. 
Russian  inventor  and  experimenter  in  electronic  musical 
devices.  With  this  orj^an.  Dr.  Leon  Levy,  president  of 
the  WC'.M’  company.  exi)ects  to  broadcast  orj^an  music 
of  known  and  also  hitherto-unknown  tone  (|ualities.  Dr. 
Levy  and  Mr.  Leitch  feel  that  conventional  piiK’-orjian 
music  has  never  hix'U  broadcast  in  an  absolutely  satis¬ 
factory  manner,  owinj;  to  dit'ficulties  in  sound  distribu¬ 
tion.  resultin}^  in  inefticient  “pick-up”  by  the  microphone. 

rile  accompanyinj'  .sketches  illustrate  the  new  elec¬ 
tronic  orj^an  which,  in  size,  can  he  compared  to  the  aver- 
aije  ortice  desk.  'I'he  complete  instrument  is  composed 
of  two  individual  units  each  operatinj;  with  its  own  key¬ 
board.  Cranks  are  provided  for  chanj^ini;  the  tone 
(pialitv  of  the  sound  for  each  keyboard,  in  place  of 
“stops.”  'File  conventional  bass  orj^an  pedals  are  omitted 
to  reduce  hulkiness.  and  such  notes  are  included  in  the 
full-scale  keyboards,  so  that  a  ])ianist.  as  well  as  an 
orijanist.  can  |)lay  the  instrument  without  further  train- 
iiitr- 


The  complete  electronic  organ  is  no  larger  than 
a  standard  office  desk 


'I'he  compactness  of  the  electronic  orj^an  is  an  ad- 
vantafie  over  the  cumher.some  pipe  or^an  ami  it  is  easily 
moved  about  throujih  the  standard  size  studio  doors. 
'I'he  instrument  has  a  self-contained  standard  am])lifier 
and  Speakers  of  hi,i,di  and  low  frefjuency  ranj^e,  with 
micro])hone  outlets  for  amiouncinj^.  and  for  the  jiurpo.se 
of  utilizins.^  the  instrument  outside  of  the  studios  if 
necessarv.  (  )rdinarily.  however,  the  outjuit  of  the 
origan  is  ])luj^},fed  directly  into  the  studio  mike  outlets 
and  the  sound  is  not  heard  in  the  studio  hut  only  as  it 
comes  over  the  air. 

In  the  diagrammatic  illustration  (»f  the  sin,ijle  unit,  ,  / 
is  the  timbre  or  “quality”  film,  and  is  stationary  e.xcejrt- 
inj.(  at  intervals,  when  reset  as  desired  by  means  of  the 
cranks  mentioned.  />  represents  the  uniformly-runninij. 
endless  “pitch”  film.  C  is  a  key  ojierated  shutter  or  lifjht 
valve,  which  forms  a  part  of  the  motorized  diminish- 
inj^  device  jirovided  for  produciiifj  a  “fadinfj”  effect  of 
the  tones  when  desired.  Such  diminishing  takes  place 
when  the  springs  of  the  shutters  are  held  against  the 
moving  diminisher  rollers. 

When  staccato  and  organ  effects  are  desired,  the 


Diagram  of  one  of  the  units,  showing  "quality"  film  A  and 
"pitch"  film  B.  Photo-cell  pickup  is  at  F 


springs  are  released,  and  the  diminishing  rollers  do  not 
return  the  shutters  to  normal  position,  hut  allow  them  to 
fall  hack  by  their  own  weight.  The  light  source  D  selec¬ 
tively  illuminates  i)redetertnined  tracks  of  the  wave  pat- 
tern>  of  the  quality  film  .1  when  the  cooi)erative  shutters 
are  rai.sed  by  key  action.  Lens  E  fixruses  the  images  of 
illuminated  wave  patterns  on  corresi)onding  tracks  of  the 
pitch  film  E  whose  running  slits  scan  these  wave  jiat- 
terns.  iK’rmitting  the  jiassage  of  light  to  the  tubular 
])hoto-cell  element  /'.  'I'he  current  of  E  is  then  anqili- 
fied  to  the  level  which  is  suitable  for  studio  microphone 
outlets. 

'fhe  tremolo  device  (/.  with  pedal  shown,  produces 
a  variable  s]ieed  tremolo  iK'at.  When  the  jx*dal  is  de- 
jiressed.  the  translucent  disc  dips  and  cuts  off  a  small 
percentage  of  the  intensity  of  the  light  beam  passing 
through  lens  E. 

'I'he  volume  control  //,  also  shown  with  its  pedal,  con¬ 
sists  of  a  graduated  translucency  disc,  placed  in  the 
path  of  the  light  beam  as  it  issues  from  the  other  side 
of  lens  E.  for  the  purpose  of  dimming  the  image  fall¬ 
ing  oti  the  pitch  film  B,  thus  controlling  the  volume  of 
the  output. 
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The  machine 


designer  looks  at 


electronic 


industrial  control 


By  ROBERT  W.  CARSON 

Product  Etupmccritig 


Electronic  equipment  offers  several  important 
advantages  for  use  in  industrial  electrical  control. 
Exposed  arcs  are  eliminated  since  {X)\ver  is  con¬ 
ducted  within  an  electronic  tube  by  ionized  gases.  No 
mechanical  inertia  or  time  lag  is  involved.  The  ojK'ra- 
tion  of  electronic  tubes  is  silent.  And  there  are  no  cur- 
rent-interrupting  surfaces  to  keep  clean  and  in  adjust¬ 
ment.  With  these  advantages,  in  addition  to  the  flexi¬ 
bility  of  control  jx)ssible  with  tube  ojxration  and  the 
small  amount  of  operating  power  required,  electronic 
devices  have  large  commercial  possibilities. 

In  electric  motor  controls,  for  example,  electronic 
tubes  can  perform  functions  now  performed  l)y  mag¬ 
netic  contactors  with  less  noise,  with  no  time  lag  and 
with  less  power  in  the  control  circuit. 

In  heater  or  furnace  controls,  sensitive  relays  can  he 
replaced  by  tubes,  increasing  the  sensitivity  and  reduc¬ 
ing  contact  pressures  in  thermostatic  controls. 

In  mechanical  controls,  limit  switches,  safety  devices, 
register  controls,  automatic  gauging  devices,  and  other 
controls  for  machine  tools  and  special  manufacturing 
machinery  electronic  tul)es  can  impiove  the  performance 
and  add  to  the  functions  of  the  machines. 

Considering  the  advantages  offered  by  electronic  con¬ 
trols  in  all  these  applications,  hut  little  progress  is  being 
made  at  the  present  time  in  adopting  electronic  devices 
as  original  equipment.  And  the  mechanical  designer 
holds  well  defined  reasons  for  leaving  electronic  con¬ 
trols  alone,  the  most  important  one  l)eing  that  tubes  and 
control  units  designed  for  radio  use  are  not  suitable  for 
industrial  applications. 

For  industrial  service,  ordinary  radio  tubes  are  too 
fragile,  are  too  easily  broken,  and  are  too  difficult  to 
insert  in  sockets.  They  do  not  last  long  enough,  ])ar- 
ticularly  when  subject  to  vibration.  Tubes  are  too  hard 
to  service,  too  much  equipment  is  needed,  and  too  much 
skill  is  required. 

From  the  factory’  superintendent’s  point  of  view, 
electronic  controls  look  too  much  like  radio  sets ;  they 
are  not  sturdy,  the  i)arts  shake  IcKJse,  and  cannot  he 
repaired  by  the  factory  maintenance  men.  When  some¬ 


thing  goes  wrong  with  the  control,  the  difficulty  cannot 
he  found  readily. 

Who  then  is  in  the  most  favorable  jiosition  to  de- 
veloj)  more  suitable  industrial  devices  and  tubes? 

Should  the  mechanical  designer  learn  tul)e  design?  C)r 
should  the  tube  designer  learn  to  build  electrical  con¬ 
trols?  Aithough  several  texts  are  available  on  the  sub¬ 
ject,  the  art  of  designing  electronic  tubes  is  too  in¬ 
volved,  and  too  s|)ecialized  as  well,  for  a  mechanically- 
trained  designer  to  gain  a  workijig  knowledge  in  a  rea¬ 
sonable  time.  On  the  other  hand,  the  background  ami 
experience  of  the  tube  designer  is  so  restricted — Ix’cause 
of  the  highly  si)ecialized  nature  <tf  the  art — that  the  im- 
])ortant  factors  of  maintenance  and  service  in  machine 
o])eration  will  be  underestimated. 

On  one  side  of  the  fence  is  the  tube  designer.  His 
job.  he  thinks,  is  complete  when  he  has  filled  in  a  list  of 
blatiks  beginning  with  ty]>e  number  and  ending  with  fila¬ 
ment  watts. 

On  the  other  side  is  the  mechanical  designer  who 
ai)i)reciates  in  an  abstract  way  the  wonders  of  the  elec¬ 
tronic  tul)e,  and  knows  s|K’cifically  the  shortcomings  of 
the  radio  tube  in  an  industrial  control. 

Hut  until  each  of  these  men  get  one  leg  over  that 
fence,  no  fortunes  will  be  made  from  industrial  electronic 
controls. 

Hecause  of  this  diversity  in  point  of  view,  joint  action 
between  the  radio  tul)e  designer  and  the  electrical  con- 
tntl  designer  will  be  necessary,  and  each  mu>t  have  a 
concejjtion  of  the  limitations  and  reciuirements  inqiosed 
on  the  other.  In  the  first  place,  the  mechanical  designer 
mu.st  understand  the  fundamental  i)rinci])les  underlying 
the  o]K*ration  of  electronic  devices.  'Phis  should  not  bi- 
difficult  since  there  are  several  good  b<M»ks  (»n  the  sul>- 
ject.  Then,  the  tube  designer  must  learn  the  re(|uire- 
ments  of  industrial  controls.  'I'here  are  no  text*-  on  thi> 
subject — the  tube  designer  will  have  to  learn  by  contact 
with  machine  builders,  by  studying  the  re(juirements  of 
various  types  of  electrically  o])erated  j)ower  devices,  by 
observing  them  in  .service  and  by  discussing  maintenance 
])roblems  with  machine  u.sers. 

Obviously,  the  tulx*  designer  will  have  more  difficulty 
in  getting  his  leg  over  the  fence,  but  rmce  each  designer 
under.stands  the  field  of  the  other,  their  combined  effort ^ 
should  result  in  tul)es  atid  e(|uij)ment  etitirely  suitable 
for  industrial  use. 

New  requirements  for  tubes  in  industry 

The  new  equijanent  must  embody  several  fundamental 
changes  both  in  tubes  and  com])lete  devices  for  industrial 
electronic  controls.  Special  re(|uirements  both  as  to  per 
formance  and  jdiysical  construction  must  l>e  incorpor¬ 
ated  in  the  new  tubes.  C’omplete  control  devices  mu>t 
l)e  developed  using  circuits  s])ecifically  designed  for  in 
du.strial  tul)es,  and  likewise  con.structed  to  meet  the  par 
ticular  needs  of  industrial  aj)plicatifnis. 

Some  of  the  new  requirements  of  the  industrial  elec¬ 
tronic  tubes  will  be  entirely  different  from  the  demand' 
made  of  radio  tubes.  In  the  first  place,  longer  service 
life  is  essential  for  industrial  tubes.  In  radio  use.  tb 
limited  life  of  tubes  may  have  some  commercial  advan 
tage,  but  the  life  of  the  e(jui])ment  with  which  indu' 
trial  controls  are  associated  is  measured  in  years  insteail 
of  hours.  .\  tul)e  for  an  electronic  motor  control,  f*  r 
example,  should  have  an  exjjected  service  life  ecpial  to 
that  of  the  motor. 

\  Please  turn  to  pacje  170] 
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TUBES  AND  CIRCUITS  +  + 


A  inati'rial  hucli  as  this  lias  many 
in  radio  receiver;,.  Its  adaptaliility  to 
permeability  timinjf  is  thoroufilily  cov¬ 
ered  by  Mr.  I’olydorot'f’s  paper  in  the 
.May,  I'MT,  issue  of  the  of 

the  Institute  of  Radio  liuj^iveers  and  in 
Kaljib  H.  l.ant;ley’s  article  entitled 
■■’i  iminfi:  by  Permeability  Variation”  in 
lUectroiiics  for  July,  PMl.  The  design 
of  intermediate-freiiuency  transformer^ 
U'-iii)'  cores  of  this  material  is  discussed 
by  .Alfred  Crossley  iu  the  November. 
1‘>.TC  issue  of  lilectrouies.  .Mr.  Poly- 
doroff  comments  on  iron-core  in  lilec- 
Iroiiics  for  January  PM4. 

Inductance  coiK  usiii}'  iron  cores  re- 
iphre  fewer  turn>  for  a  jiiven  value  of 
imluctance.  I'or  tbi>  reason  tbev  are 


'inaller  physically,  and  more  ctTicient 
electrically,  since  copper  ati<l  distributed 
capacity  losses  are  lower.  .A  comjiact 
and  erticient  inductance  is  obtained  by 
inountin}^  ;i  universal-wound  coil  on  a 
tubular  core.  The  stronii  matinetic 
field  surrounding;  this  type  of  coil 
makes  it  possible  to  obtain  a  desired 
decree  of  couplinj;  in  a  transformer 
liy  movint;  one  coil  only  a  sli>;bt 
amount  from  the  position  of  zero 
ma);netic  coitpliu};.  If  desired,  the  mov¬ 
able  coil  can  be  shifted  in  the  opjiosite 
•lirection  to  obtain  mafjnetic  couplinj; 
which  opjio.ses  any  capacitive  couplini; 
which  may  be  jnesent  due  to  stray  ca- 
jiacity  or  to  an  intended  couplint; 
cap.icity.  Or.  on  the  other  hand,  the 
magnetic  coupling;  may  be  made  zero, 
and  the  transfer  of  ener>;y  from  primary 
t<  secondary  provided  for  by  capacitive 
c<iu|)linj;  at  either  the  hij;h-  or  the  low- 
I"'tential  ends  of  the  coils. 

In  addition  to  the  flexibility  in  detjree 
and  tyjie  of-couplinj;  wbicli  may  be 
rt.dized.  transformers  usinp  iron  cores 
nt  the  type  described  increase  the  sc- 
le.tivity  or  gain  or  both  of  the  receiver 
in  which  they  are  employed,  by  a  sub- 
st  intial  amount.  For  instance,  meas- 
ui  i  inents  on  transformers  desi>;ned  for 
«'-■  at  the  usual  intermediate  freciuencies 
indicate  that  both  the  train  and  the  se¬ 
lectivity  may  be  roufrhly  doubled  over 
tbit  previously  obtained  with  air-core 
transformers.  This  permits  better  per- 
tonnance  for  a  triven  number  of  tubes, 
and  the  improved  results  obtainable  are 
of  special  value  in  all-wave  receivers 

'I'he  new  Strombertr-Carlson  Model 


f)S  .\II  -  Wave  receiver  is  the  first 
commercial  set  to  use  iron-core  inter¬ 
mediate-freiiuency  transformers.  This 
receiver  employs  an  intermediate  fre- 
ijuency  of  T/O  kc.,  and  the  iron-core 
coils  have  a  (J  of  about  175  at  this  fre- 
«iueucy,  which  is  substantially  hifrher 
tban  that  of  commonly-used  types  of  air- 
core  coi!>.  In  this  receiver,  electrostatic 
coujdinjr  at  the  low-potential  ends  of 
the  coils  is  used. 

In  hitrh-lidelity  receiver>,  in  which 
the  width  of  the  band  pas>ed  by  the 
i-f  .'implifier  i^  a  matter  of  relatively 
jrreat  importance,  these  coils  jiossos 
uniijue  advantaire.  .A  manual  or  auto¬ 
matic  adju'-tment  of  the  couplinir 
provide>  a  very  >ati'factory  way  of  ob- 
taininjr  v.iriable  selectivity  to  meet 
cb.injrinir  conditions  of  reception. 

Iron-Core  couplinjr  devices  have  ad- 
vantaires  for  antenna  ;ind  inter statre  cir¬ 
cuits.  F(ir  instance,  an  iron-core  an- 
tenn.i  coupler  was  substituted  for  the 
air-core  unit  in  a  well-known  make  of 
auto  r.idio.  .\o  other  chanjres  were 
made  in  the  receiver.  The  actual  meas¬ 
ured  overall  jraiu  increased  four  times, 
and  there  was  a  notice.able  improvement 
in  the  siirnal-to-noise  ratio. 

In  auto  radios  where  compactness  and 
efficiency  for  a  jriven  bulk  are  of  para¬ 
mount  importance,  iron-core  coils  are 
Useful  because  they  are  not  only  smaller 
for  a  triveii  value  of  inductance,  but 
are  more  eflicieiit  than  an  air-core  coil 
of  the  same  inductance. 

♦ 

Interphone  system 
using  light  wires 

.Ax  ixiiKXiors  fSK  OK  TiiK  house 
wirinjr  system  as  a  carrier  for  inter- 
|dione  communication  has  Iieen  de¬ 
veloped  by  the  manufacturers  of  Uni¬ 
versal  microphones.  The  circuit  as 
Used  consists  siniiily  in  a  microphone. 
;i  modulator  and  an  oscillator  coupled 
to  the  house  w  ires  throujrh  small  capaci¬ 
ties.  The  modulated  sijrnals  are  taken 
from  the  housewires  and  put  into  a 
radio  receiver  of  conventional  type. 

This  method  of  “wireless"  communi¬ 
cation  may  remind  readers  of  the  Blat- 
ternian  system  of  remotely  controllin>r 
a  radio  receiver  from  any  place  within 
the  owner's  dwellintr  by  usintr  the  lij^ht 
wires  to  carry  the  output  of  a  mobile 
oscillator  to  a  superheterodyne  receiver. 
The  power  wires  carry  the  oscillator 
frequency  which  is  to  be  nii.xed  with 
the  incoming:  frequency  at  the  receiver 
station.  Thus  the  remote  tunins;  unit 
could  be  plujTjred  into  any  socket  of  the 
house  or  apartment.  Volume  was  con¬ 
trolled  by  varying:  the  amount  of  oscilla¬ 
tor  voltage  fed  into  the  hou.se  wires. 


Improved  single  tube 
balanced  d-c  amplifier 

Thk  i.iTKR.xTi'RK  has  become  very 
voluminous  on  hij;h  g:ain  amplifiers  and 
d-c  amplifiers.  In  the  Reriexv  of  Scien¬ 
tific  Instruments  4:532-536,  1933,  I..  .A. 
DuHridjre  and  H.  Brown  of  Washintr- 
ton  University  discuss  an  improvement 
on  the  Sober  balanced  sing:le-tube  cir¬ 
cuit.  The  two  circuits  are  shown  in 
the  figure. 


t  e-'-c-ie’er  Tu,be(FP-54) 


I2\/ 


Soller’s  balanced  circuit 

In  the  Sober  circuit  the  galvanome¬ 
ter  may  be  brought  to  zero  by  the 
adjustment  of  R.  The  battery  C  may  lie 
dispensed  with  if  the  galvanometer  has 
a  suitable  high  resistance.  Experience 
shows  that  there  is  a  certain  value  of 
the  heating  current  at  which  the  zero 
balance  of  the  galvanometer  circuit 
remains  undisturbed  even  if  the  heating 
current  changes  slightly.  Fluctuations 
due  to  changes  in  tlie  filament  emission 
(if  the  thoriated  tungsten  filament  re¬ 
main  a  source  of  error.  {Rt-\-T)  and  r 
form  two  arms  of  a  Wheatstone  bridge. 
R  and  the  internal  resistance  Rt  the 
two  other  arms. 


*E!ec+ro'Tie+er  Tube(FP”S4) 


Single-tube  circuit  of  DuBridge  and  Brown 


In  the  improved  circuit  the  galvan¬ 
ometer  will  indicate  zero  providing  that 
R  r  =  If '  Ip.  and  if  the  filament  emis¬ 
sion  changes  spontaneously,  grid  and 
plate  current  change  in  about  the  same 
ratio.  (In  practice  a  shunt  is  used  with 
the  galvanometer).  Moreover  the  bal¬ 
ance  thus  secured  is  independent  of 
changes  in  battery  voltage  on  condition 
that  the  change  in  h  with  filament  cur¬ 
rent  be  V  times  the  change  in  Ip  with 
filament  current,  which  happens  to  be 
the  case  for  a  filament  current  of  87 
ma,  or  nearly  the  rated  current.  It  may 
first  take  15  or  20  minutes  to  establish 
equilibrium;  60,000  to  80,000  mm/volt 
are  readily  obtained. 
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+  +  NOTES  ON  ELECTRON 


Tube  classification  chart 

On  page  151  OF  this  issue  of  Elcc- 
tronics  is  represented  a  chart  worked 
out  by  Prof.  H.  R.  Minino,  and  jiul)- 
lished  here  through  his  courtesy.  The 
following  notes  from  Prof.  Mimno  ex¬ 
plain  the  chart. 

‘‘This  type  of  classification  chart  was 
suggested  by  S.  J.  Zilitinkewitsch’.  who 
classified  about  30  European  tubes  and 
several  of  the  earlier  American  tubes. 
.-Xn  equivalent  method  was  developed 
independently  by  F.  \V.  Gundlach’.  \\ 
the  Cruft  Laboratory,  Harvard  Uni¬ 
versity,  we  adopted  the  European 
method,  and  have  found  it  very  useful 
when  applied  to  the  large  group  of  cur¬ 
rent  .Xmerican  tubes.  brief  descrip- 
iton  was  presented  at  the  December 
1933  meeting  of  the  I.R.E.  at  Cam¬ 
bridge. 

The  Barkhausen  “Figure  of  Merit.” 
Mpi'p,  is  a  useful  tube  parameter  which 
should  receive  more  attention  in  Amer¬ 
ican  technical  literature,  h'or  example, 
it  measures  the  merit  of  the  tube  when 
used  as  a  voltage  amplifier  in  connec¬ 
tion  with  a  tuned  transformer’.  In  gen¬ 
eral  it  characterizes  the  efifectiveness  of 
the  design  of  the  tulie  for  a  number  of 
common  applications.  Note  that  many 
of  the  newer  types  of  tubes  ha’.  e  a  high 
“Figure  of  Merit.”  Of  course  there  are 
some  new  tubes  such  as  the  FP-110  and 
FP-54,  which  are  designed  for  certain 
definite  special  applications  where  the 
“Figure  of  Merit”  is  of  minor  conse¬ 
quence. 

Since  Vp  =  y^p/Sp,  the  lines  of  con¬ 
stant  Tp  would  be  straight  lines  radiating 
from  the  origin,  if  plotted  on  a  simple 
Cartesian  coordinate  system  with  iip  and 
Sp  as  coordinate  axes.  On  such  a  plot 
the  lines  of  constant  “Figure  of  Merit” 
w'ould  be  given  by  a  family  of  rectangu¬ 
lar  hyperbolae.  The  use  of  logarithmic 
coordinates  for  Mp  and  Sp  permits  a 
wider  range  of  tubes  to  he  represented 
without  excessive  crowding.  The  same 
change  of  scale  converts  the  radial  and 
hyperbolic  loci  into  an  auxiliary  rect¬ 
angular  logarithmic  coordinate  system, 
rotated  45  degrees  from  the  main  sys¬ 
tem.  This  simplifies  the  construction  of 
the  chart  and  makes  it  relatively  easy 
to  read. 

A  single  point  on  the  diagram  repre¬ 
sents  the  Amplification  Factor,  Mutual 
Conductance,  Plate  Resistance,  and 
Figue  of  Merit  of  one  tube  when  op¬ 
erated  under  rated  conditions.  Wherever 
the  manufacturers  commonly  recom¬ 
mend  a  range  of  operating  conditions 
we  have  indicated  this  range  by  a  short 
line  on  the  chart. 

Note  that  the  tubes  group  naturally 
in  several  characteristic  clusters.  Small 
triodes  appear  on  the  lower  portion  of 


the  chart.  Large  "power"  tubes  are 
found  in  an  area  which  is  somewhat 
higher  and  displaced  to  the  right.  Many 
of  the  multielectrode  tubes  may  he  found 
in  the  upper  portion  of  the  chart.” 


’S.  J.  Zilititikewitsi’h  :  I’lijj.sikdliuhr  /.rit- 
achrift  tier  Sotrjrtuiiioii,  vol.  S,  p.  •!(•»:.  lit:?:?. 

■■‘F’.  \V.  Ouii<tla»’h  :  Hlrktriahv  S'achnvhtrn 
Ttrhnik,  vol.  it,  p.  3.^4,  lit32. 

’K.  I.,.  Chaffee :  “Thermioiiie  Vaeuum 

Tubes,”  p.  :?o:i  <  MoClraw-Hill,  lit:!:!). 
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SAM  BROWNE  BELT  RADIO 


A  miniature  radio  receivins  set  invented 
by  Ralph  O.  Gordon  of  Los  Angeles, 
to  be  worn  by  policemen  on  their  beat. 
The  set  is  worn  on  a  Sam  Browne  belt 
with  an  earphone  attached  to  the  cap,  the 
whole  weighing  less  than  three  pounds. 

T 

Spark  suppressors’ 
effects-  finis 

The  follow  INC.  communication 
from  Arthur  L.  .Albert,  assistant  pro¬ 
fessor  of  electrical  engineering  at  Ore¬ 
gon  State  Agricultural  College,  closes 
the  matter  of  the  effect  of  spark  sup¬ 
pressors  on  automobile  performance,  so 
far  as  the  editors  of  Electronics  are  con¬ 
cerned — at  least  until  new  data  comes  to 
hand. 

“I  have  seen  your  article  in  February 
1934  Electronics  entitlecl  Effect  of 
Spark  Suppressors  on  Auto  Perform¬ 


ance.  and  note  you  are  interested  in 
comments  on  the  subject. 

“Mr.  W.  H.  Paul.  Instructor  in  Me¬ 
chanical  h'ngineering,  and  I  made  a 
number  of  laboratory  dynamometer  tests 
to  determine  the  effect,  if  any,  of  spark 
j)lug  suppressors  on  the  power  output 
ami  efficiency  of  a  modern  six-cylinder 
automobile  motor.  We  obtained  a  num¬ 
ber  of  complete  sets  of  snpi)resM)r>  from 
each  of  five  different  mannfacturer'', 
and,  in  some  instances,  these  manufac¬ 
turers  submitted  .several  different  com- 
l)lete  sets  of  various  resistances,  ranging 
from  5,0(M)  to  5(1.(HK)  ohms. 

“Our  motor  was  mounted  on  a  testing 
block  and  was  tested  at  low  speed  and 
light  load,  intermediate  speed  and  loail, 
and  at  high  speed  and  heavy  load.  We 
could  accurately  measure  fuel  consump¬ 
tion  and  loa<l  conditions. 

“.As  a  result  of  our  tests  we  found  that 
the  supjiressors  had  no  measurable  effect 
on  the  performance  of  the  motor,  and  I 
assure  you  we  tried  every  legitimate 
possibility  to  make  them  cause  trouble. 

“I  believe  you  will  find  that  some  i>l 
the  manufacturers  of  suppressors  have 
made  (luitc  thorough  tests  on  the  jur- 
fonnance  of  motors  eipiipped  with  their 
Suppressors  and  have  found  little  <»r  m* 
detrimental  effect.” 

♦ 

First  iron-core-coil  receiver 
Stromberg-Carlson  Model  68 

By  .Albert  R.  Hoikies 

'The  use  of  iron  cf)res  to  improve  the 
selectivity  and  gain  of  high-fretiuency 
coupling  devices  is  compar.itively  new. 
In  hict,  the  use  of  iron  in  radio  trans¬ 
formers  has  been  until  recently  accoin 
panied  by  a  loss  in  selectivity  and  gain, 
thus  making  its  use  advantageous  in 
untuned  radio-fre(|Uency  transfornieV' 
designed  to  cover  a  wide  band  of  fre 
(|uencies.  L'lirthermore,  tbe  inherent 
inefficiency  of  ordinary  iron-core  in¬ 
ductances  resulted  in  greater  stability. 

Since  eddy-current  losses  vai  \ 
roughly  with  the  sipiare  of  the  frt 
quency,  many  attempts  have  been  ma<le 
to  reduce  these  losses  in  iron  cores  in¬ 
tended  for  high-freiiuency  trait- 
formers.  Of  these  efforts,  the  work  ot 
W.  J.  Polydoroff,  of  the  Johnson 
Laboratories,  Incorporated,  in  (.'hicago. 
has  been  outstanding.  He  developed  a 
new  type  of  iron  core  emjiloying 
finely  divided  pure  iron,  the  particle¬ 
being  insulated  from  e.ach  other  by  a 
suitable  material.  This  material  may  be 
compressed  into  any  desired  form,  and 
the  particle  size  may  be  chosen  in  ae 
cordance  with  the  frequencies  at  which 
the  finished  device  is  to  he  used. 
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Time  for  industry 
stimulation! 

ROMOTION  and  stimulation  of  radio 
business  will  be  the  keynote  of  the  June 
11  to  14  conventions  of  the  Radio  Manufacturers 
Association  and  the  Radio  Wholesalers  Associa¬ 
tion,”  according  to  the  official  announcement  of 
these  gatherings  just  issued.  An  elaborate  pro¬ 
gram  is  being  arranged  to  celebrate  the  tenth 
anniversary  of  the  RMA,  and  there  will  be  many 
get-together  sessions  at  which  good  fellowship 
will  promote  understanding  between  the  groups 
who  make  and  who  sell  radio  receivers. 

But  above  all  else,  this  is  the  year  for  the  radio 
industry  to  get  together  to  draft  and  agree  on 
plans  for  the  promotion  of  radio-set  sales.  Too 
long  the  industry  has  drifted  along  merely  on  the 
impetus  of  highly  competitive  selling.  This 
strong  individual  competitive  influence  will  always 
be  needed.  But  there  is  a  place  now  for  a  co¬ 
operative  background  of  public  education  and 
public  interpretation,  aided  by  which  each  manu¬ 
facturer  and  distributor  can  swell  the  output  of 
his  own  efforts. 

Let  the  listener  decide! 

N  a  recent  letter  to  the  RMA  Engineering 
Section,  a  well  known  radio  engineer  stated 
his  doubts  regarding  the  profit  possibilities  of 
high  fidelity  receivers.  As  proof  of  his  beliefs 
he  cited  the  fact  that  the  public  shows  its  lack  of 
Interest  in  high  fidelity  by  purchasing  by  the  mil¬ 
lions  receivers  sounding  like  toy  pianos. 


Profits  in  the  radio  industry  have  never  been 
certain  ;  usually  they  have  been  negative  quantities. 

And  as  for  the  public  rejecting  a  high-fidelity 
radio,  it  seems  fair  to  state  that  it  has  never  had 
a  chance  to  hear  one.  d  he  public  wants  music 
in  the  home,  cheaply,  and  has  purchased  the  best 
it  could  afford.  It  has  purchased  the  poor  with 
the  good,  because  it  all  souruled  alike. 

If  the  average  listener  wants  only  one  octave 
below  middle  C  and  three  above  it,  all  the  experi¬ 
ence  of  musicians  and  composers  for  several  hun¬ 
dred  vears  has  been  wasted.  It  is  exceedingly 
difficult  to  believe  that  man  is  still  so  primitive  he 
wants  only  bass-drum  tone  quality — and  not 
much  of  that,  provided  it  is  loud ! 

Give  the  listener  a  chance.  He  may  surprise 
the  industry. 


Needed — a  campaign 
for  better  antennas 

For  years  an  antenna  has  been  any  old 
piece  of  wire  sprung  up  any  old  place  with 
any  old  kind  of  Insulation.  And  for  years  the 
increase  of  man-made  static  has  accelerated. 

The  year  1934  will  be  a  year  of  tremendous 
public  Interest  in  short  waves;  late  in  the  year 
may  see  the  first  high-fidelity  receivers.  Both 
shortwave  sets  and  high-fidelity,  wide  range  sets 
suffer  more  than  broadcast  reception  from  natural 
and  man-made  static.  Short-wave  signals  are 
weak  and  may  come  across  thousands  of  miles 
of  space,  high-fidelity  receivers  will  pass  to  the 
loud  speaker  tones  (and  noises)  now  lost  in  the 
narrow-band  receivers  universally  employed. 

Already  the  antenna  problem  has  become  acute. 
Set  manufacturers  are  encouraging  listeners  to  use 
two  antennas;  a  high,  long  wire,  well  insulated 
and  brought  to  the  receiver  through  a  shielded 
transmission  line;  and  another  high,  shorter  an¬ 
tenna,  brought  to  the  short-wave  set  through  a 
transposed  lead-in. 

A  campaign  on  the  part  of  radio  set  manufac¬ 
turers,  dealers,  service  men  —  all  the  radio  in¬ 
dustry — to  encourage  listeners  to  put  up  high, 
clear  well  Insulated  antennas  will  hasten  the  day 
of  noise-free  short-wave  reception  from  all  parts 
of  the  world;  and  the  day  of  high-fidelity,  wide- 
range — real-music  in  the  home. 
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Radio  cabinets 
of  infinite  variety 

TI II  '  wide  latituile  which  the  present  rich  vari¬ 
ety  of  materials  allow  to  the  designer  of 
radio  receivers  for  the  home,  was  well  expressed 
by  Dr.  Alfred  Goklsmith,  speaking  at  a  con- 
terence  uruler  the  auspices  of  the  National  Alli¬ 
ance  of  Art  atul  Iruliistry  at  New  York. 

Solid  wooil  and  metals,  as  well  as  ornamental 
\  eneers.  synthetic  insulating  materials,  and  paints 
or  other  surface  treatments  afford  numerous 
opportunities  for  ingenuity  ami  for  the  securinjj;  of 
handsome  effects.  It  is  at  this  point  that  the 
originally  purely  tunctional  ilesi^n  can  be  con- 
\erteil  from  an  object  ol  utility  into  an  object  of 
art. 

I  lowever,  it  should  be  pointed  out  here,  that, 
just  as  in  architecture,  correct  ratlio  and  phono¬ 
graph  designs  start  on  the  basis  of  the  nature  of 
the  device  itself  and  of  its  convenient  use.  These 
elements  having  received  due  consideration,  the 
artist  then  has  full  scope  for  his  inspiration  and 
resourcefulness. 


NEWS  NOTES 

Associated  Press  facsimile  picture  transmission  —  News¬ 
papers  t)f  tlie  .\ssociated  Press  have  approved  the  plan  to 
traninit  pictures  l)y  wire  facsimile,  usinj'  the  A.  I .  &  1 . 
proces-,.  Pictures  up  to  1 1  by  17,  halt  a  newspaper  pa^c. 
will  he  sent  at  averaj^e  rates  of  11  square  inches  per  ininnte. 

Engineering  Division  RMA  defines  “All-wave”  sets —  I  he 
RM.\  Hoard  on  April  18  approved  the  Engineering  Di¬ 
vision’s  definitions  to  guide  the  public  in  l)uying  receiver> 
as  follows:  Standard  broadcast — 340  to  1,500  kc.  All-wave 
— 540  to  18.000  kc.  Broadcast  and  shortwave  or  “dual 
wave”  with  short-wave  range  covering  a  ratio  of  inaxiinum 
to  niiniinuin  fre<iuencie^  of  at  least  two-and-one-half  to  one 
in  the  range  of  4,000  to  iO.OOO  kc. 

Hazeltine-Atwater  Kent  settlement — .\  complete  settlement 
of  all  outstanding  i)atent  litigation  between  the  Hazeltine 
Corporaion  and  the  .\twater  Kent  Manufacturing  Com¬ 
pany,  is  announced  by  the  former.  .-Ml  actions  have  been 
withdrawn,  and  the  .Atwater  Kent  company  is  granted 
licenses  under  the  Hazeltine  and  Latour  patents,  while  the 
Hazeltine  Corporation  accpiires  power  to  grant  licenses 
under  the  radio  patents  owned  by  .Atwater  Kent. 

RMA  Tenth  Anniversary  Convention,  Chicago,  June  11-14 
--'I'lie  tentli  anniversary  of  the  Radio  Manufacturers  .A>- 
>ociation  will  be  celebrated  during  its  annual  convention  at 
the  Hotel  .Stevens,  Chicago,  June  11  to  14.  The  Radio 
Wholesalers  .Association  will  also  meet  at  Chicago.  June  12 
and  l.k  I'he  R.M.A  directors  will  confer  on  .Monday,  June 
11,  and  in  the  evening  President  Fred  Williams  will  tender  a 
dinner  to  past-pre>idents  and  officers.  .At  KP.IO  a.m.  Tuesday 
there  will  be  a  joint  meeting  of  the  RM.A  and  RW.A,  fol¬ 
lowed  by  aftenu>on  meetings  of  the  RM.A  set,  tube,  and  other 
divisi(>n>.  The  RM.A  membership  meeting  will  be  held  on 
Wednexlay  nu)rning,  and  in  the  evening  the  Radio  Indus¬ 
try  banquet  will  be  held,  with  Paul  H.  Klugh  presiding. 
rhur«.day  will  be  given  over  to  golf  at  the  Calumet  Country 
Club. 


WLW’s  500-kw.  improves 
service;  blanketing  nil 

t^E.ARS  that  operation  of  a  5H0-k\v.  broad¬ 
cast  station  would  have  any  objectionable 
effects  on  the  listeners,  have  now  proved  ground¬ 
less,  and  it  is  evident  that  such  a  jrreat  transmitter 
only  improves  service  for  all  by  providinjr  a  Held 
intensity  which  overrides  noise  and  static. 

Powel  Crosley  is  to  be  conjrratulated  on  this 
latest  advance  into  higher  power.  Power  to  him 
has  always  been  merely  relative,  and  as  be  succes¬ 
sively  opened  the  Hrst  50-watt  and  the  Hrst  Hve- 
watt  stations,  he  reco^nl/.ed  the  new  service 
values  created  by  higher  wattage. 

d'he  new  500-kw.  WIAV  has  tripled  the  former 
signal  strength,  has  expanded  the  secondary  serv¬ 
ice  area,  and  has  overcome  static  and  interference. 
On  the  other  hand,  the  bogey  of  “blanketing”  of 
listeners’  receiving  sets,  raised  by  a  few  timid 
souls,  has  now  been  disproved  by  the  careful 
preliminary  program  of  actual  operation. 

WIAV  has  set  a  mark  for  the  rest  of  the  dear- 
channel  stations  to  measure  up  to! 


CHICAGO’S  ELECTRONIC  'TRISKER'^ 


Prisoners  taken  into  the  Chicaso  Detective  Bureau  can 
now  be  "frisked"  for  concealed  weapons  by  means  of 
this  masnetic  exploring  device,  with  tube  amplifiers 
operating  an  alarm.  The  main  wall-plate  detects  the 
presence  of  any  iron  or  steel,  even  a  saw-blade  on  a 
prisoner,  and  the  small  exploring  coil  permits  localizing 
the  metal  body  or  weapon 
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REVIEW  OF  ELECTRONIC  LITERATURE 

HERE  AND  ABROAD 


Frequency  reduction  with  grid 
controlled  discharge  tubes 

[K.  KtroE,  (lernian  National  Physical 
laboratory]  When  the  a.c.  induced  in 
the  grid  circuit  allows  the  arc  to  start 
at  a  certain  phase  angle,  the  current 
charges  the  condenser  C  in  the  plate 
circuit  until  the  potential  approaches  the 
supply  voltage.  T  he  discharge  stops  and 
the  condenser  discharges  across  the 
shunting  resistance  R  until  the  drop  in 
potential  allows  the  plate  to  carry  the 
arc.  By  taking  CR  large,  the  starting 
of  the  discharge  can  be  delayed  for  sev¬ 
eral  complete  cycles,  and  by  properly 
choosing  the  phase  angle  the  current 
can  be  reduced  to  a  short  pulse  every 
third  or  fourth  wave  of  about  100  nia. 
When  the  power  station  gives  carefully 
controlled  frequency,  the  device  is  use¬ 
ful  for  obtaining  time  markings,  or. 


Tube  current 
(S4moi  ) 


220  volts  \fmj\NW\ 

222 volts 


plate  voltaae 


40  volts 
Freofuency  reduc  tion  4  ■'  / 


when  used  with  a  glow  discharge  tube. 
f/7.  for  stroboscopic  purposes.  Grid- 
controlled  discharge  tubes  filled  with 
argon,  work  satisfactorily. — Pli\s.  Zcits. 
35.  (7) :  275-278,  1934. ' 


New  insulating  materials 
for  radio  frequencies 

[H.  Handrek,  Hermsdorf-Schomburg, 
Ins.  Laboratories.]  Using  magnesium 
silicate  (talc  or  soapstone,  3  parts  mag¬ 
nesium  oxide,  4  parts  quartz,  one 
water)  as  a  basis  in  place  of  aluminum 
silicates  (as  for  porcelain)  it  has  been 
possible  to  obtain  Calite,  Calan,  Fre- 
quentite,  and  Frequenta,  masses  of 
great  mechanical  strength,  low  dielec¬ 
tric  losses  and  porosity  at  the  same  over¬ 
all  density.  The  kilned  mass  showing 
only  a  small  amount  of  glass  consists  of 
enstatite  crystals.  By  increasing  the 
proportion  of  magnesium  oxide  an  arti¬ 
ficial  mass,  Ultra-Calan,  is  obtained, 
which  has  as  low  a  loss  angle  as  quartz 
(10‘  tan  d  equals  1  between  wave¬ 


length  KM)  m.  and  30  m:  and  1.1  be¬ 
tween  6  and  3  m.)  TTie  dielectric  con¬ 
stant  is  7.1  compared  to  4.7  for  <iuartz. 
The  density  is  2.7.  the  crushing  strength 
S.tMMI  kg.  per  .s(|.m..  the  coefficient  of 
thermal  expansion  8.6  x  10  “.  The 
Hescho  and  the  Steatite  Co.,  using  ti¬ 
tanium  oxide,  have  also  succeeded  in 
producing  a  solid  dielectric  LConden>a 
(»r  Kerafar  having  a  dielectric  constant 
of  40  or  50  (with  10*  tan  d  equal  to  10 
at  KM)  m.).  The  dielectric  constant  de¬ 
creases  U'r  between  1  and  l.(MM)  kc. 
This  ceramic  material,  kilned  at  1,400° 
C.,  can  be  drawn.  ca>t  turned  or  pressed 
into  the  desired  form. — 11.  /*'.  I'cchn. 
lit.  43  (3)  :  73-75,  KLM. 


Currents  in  grid-controlled 
discharge  tubes  below 
the  starting  potential 

fW.  Koch,  General  Klectric  Ke>earch 
Laboratory,  Berlin]  When  the  grid  po¬ 
tential  is  not  sufficiently  high  to  allow 
the  arc  to  start  at  the  given  plate  volt¬ 
age,  the  grid-controlled  discharge  tube 
behaves  as  a  three  electrode  vacuum 
tube.  The  potential  which  the  space 
near  the  cathode  accpiires  under  the  in- 
tluence  of  the  grid  and  plate  voltages 
may  l)e  negative  (reversing  field,  tra¬ 
versed  by  the  fastest  electrons)  or  posi¬ 
tive  (  space  charge  ecpiation,  3 '2  power 
law).  The  presence  of  gas  increases  the 
vacuum  tube  currents  between  grid  and 
plate.  At  the  more  strongly  negative 
grid  voltages  the  logarithm  of  the  plate 
current  increases  linearly  with  the  grid 
potential  ( pure  Townsend  ionization 
current),  but  closer  to  the  starting  point 
the  increase  becomes  more  rapid  (space 
charge  effects),  hut  does  not  tend  to 
infinity,  as  expected  at  the  starting 
point. — Zcits.  tcchn.  Phxsih  15  (2): 
64-68,  1934. 


Barrier  plane  photocells 

[G.  Liandrat.  University  of  Lyons.] 
A  detailed  review  shows  that  none  of 
the  proposed  theories  fully  explains  the 
observed  facts.  Cuprous  oxide  as  well 
as  selenium  give  an  internal  photo  effect 
as  well  as  a  barrier  plane  effect  in  which 
the  electrons  may  travel  in  the  direction 
offering  the  greater  resistance.  In 
cuprous  oxide  the  long  wave  limit  of 
the  internal  effect  is  about  4.1  micron 
(0.3  volt)  but  to  send  an  electron  from 
the  oxide  to  the  mother  copper  requires 
0.6  volt  (1.4  micron).  A  difference 
of  the  same  order  is  found  for  selenium. 
The  barrier  plane  measures  not  more 


than  one  millionth  cm.  The  internal 
effect  is  rather  slow,  the  harrier  plane 
effect  is  practically  instantaneous,  due 
no  doubt  to  electrons  being  thrown  into 
the  metal,  giving  it  a  negative  charge, 
which  may  drive  a  certain  number  of 
the  electrons  back  int<>  the  oxide.  T  he 
drop  in  the  current  observed  in  the 
first  two  minutes  during  which  the  cell 
is  illuminated  is  due  to  the  cell  heating 
up  under  the  intluence  of  the  infra-red 
light.  tiearly  complete  list  of  KM) 
references  given  as  foot-notes  accom¬ 
panies  the  article.  .Ml  routine  photo¬ 
metric  work  should  be  dotte  with  these 
cells  rather  than  by  the  eye. — Rc~'uc 
Gcii.  lilcctricitc  18:  415-424.  4()7-473, 
19.14. 


Improved  bridge  for 
a-c  operation 

[  F.  Hasche.  X-ray  Laboratory.  Vir¬ 
chow  Hospital,  Berlin.]  The  changes  in 
the  two  space  charge  grid  (elec¬ 
trometer)  tubes  Used  as  otie  pair  of 
resistances  in  a  Wheatstotie  bridge  are 
studied  by  meatis  of  a  sensitive  gal¬ 
vanometer  measuring  the  sum  of  the 
plate  currents  which  flow  at  the  same 
time  through  the  other  pair  of  re¬ 
sistances.  The  reading  of  this  meter  is 
first  brought  to  zero  by  means  of  an 
auxiliary  e.m.f.  in  its  shunt.  The  bridge 
galvanometer  is  so  connected  that  when 
the  internal  resistance  of  tube  1  changes 
the  deflection  is  in  the  same  direction 
in  both  galvanometer^,  and  in  opposite 
direction  when  a  change  occurs  in 
tulK‘  2  (to  which  the  unknown  potential 
is  applied,  case  2,  more  frequent).  In 
rare  cases  the  bridge  galvatiometer  re¬ 
mains  at  rest,  whereas  the  plate  meter 
indicates  a  change  (both  tubes  under¬ 
going  the  same  changes )  or  vice  versa. 


Case  2  can  be  eliminated  by  providing 
the  coil  of  the  bridge  meter  with  a 
winding  so  that  the  changes  are  tin 
same  in  both  coils  but  of  opposite  di¬ 
rection.  Errors  due  to  case  3  and  i 
are  reduced  to  one-half.  A  point  can 
be  found  where  the  filament  current  has 
little  effect  upon  the  results. — Aiiualcn 
Physik  (1916:  665-679.  1934  El.  T.  /. 
55  (11):  267-269,  19.34.  See  also  M. 
Reed,  Wireless  Euqinecr  11:  175-178. 
April,  1934. 
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Vacuum  tube  bridge  for  meas¬ 
uring  X-ray  and  Ultrariolet 

[E.  Hascue,  X-ray  Laboratory  Vir¬ 
chow  Hospital.  Hcrlin]  Two  space 
charj'c  grid  tubes  ( electrometer  tubes 
T  113  Osrani)  are  used  as  oue  pair  and 
two  high  resistances  as  the  other  pair 
of  arms  in  a  Wheatstone  bridge  circuit. 
The  voltages  are  taken  from  a  glow  dis¬ 
charge  tube  which  has  several  electrodes 
and  is  placed  in  the  output  circuit  of 
a  power  pack.  .Adjusting  the  grid  volt¬ 
ages  gives  a  rough  balance.  One  of  the 
electrometer  tuln's  has  a  10  cm.  long 
neck  through  which  the  lead  to  the  con¬ 
trol  or  second  grid  is  brought  in  from 
the  central  electrode  of  the  ionization 
chamber  in  which  the  X-rays  produce 
ions.  The  grid  to  catluKle  re>istance  ftf 
the  tubes  lies  between  10  and  KM)  mil¬ 
lion  megohms.  Moisture  has  no  effect 
hut  dust  particles  must  not  he  allowed 
to  settle  on  the  glass.  .\  grid  resistor  is 
placed  in  parallel  with  the  ionization 
chamber  to  give  the  j)roper  bias  (6x10" 
ohms  for  a  KM)-ohm  galvanometer. 
10”  ohm  for  a  7.^0-ohm  galvanometer). 
.After  prolonged  use  the  sensitivity  of 
the  electrometer  tubes  decreases  the  bal¬ 
ance  being  restore<l  by  .uliusting  the 
shunt  of  the  bridge  galvanometer.  .After 
the  first  26  hours,  the  sensitivity  has 
dropjHMl  by  20  per  cent,  after  4(M)  hours 
by  an  additional  jK*r  cent  with  no 
further  change  during  the  next  230 
hours. — /.cits,  tccliii.  I'hvsik.  l.s;  6ii-72. 
1934.  _ _ 

Mixed  layer  photocells 

[k.  f'i.Ei.si  itER  Axn  I’.  (ioRt.ii  ii.  Dres¬ 
den  Institute  of  Technology]  The  im¬ 
provement  observed  in  the  sensitivity  of 
cesium — cesium  oxide  (thick  layer)  on 
silver  cells  when  cesium  and  other 
metals,  silver  in  particular,  are  forced 
in  a  finely  divided  state  into  the  salt  or 
Oxide  layer  to  form  a  so-called  mixed 
laver.  is  confirmeil  [/cits.  f.  Fh\s.  74; 
f/M-623.  1032.  Physics  2:12.  1932.) 
The  foreign  metal  facilitates  the  re¬ 
placement  of  the  electrons  furnished  by 
the  sensitive  layer.  The  cesium  particles 
may  Ih‘  forced  into  the  layer  by  keeping 
the  completed  cell  for  a  quarter  of  an 
hour  at  a  temperature  of  160  deg.  C"..  or 
h\  using  a  glow  discharge  through 
cesium  vapor  followed  by  short  heating. 
The  sensitivity  begins  to  increase  as 
^oon  as  an  invisible  film  of  the  inactive 
metal  is  laid  down  upon  the  cesium- 
ce'iuni  oxide  mass  and  grows  rapidly  as 
the  silver  diffuses.  In  the  light  of  a 
4<)(l  watt  lamp  the  cells  give  50  micro¬ 
amp.  per  lumen.  The  sensitivity  reaches 
peaks  at  2800  ,A.  (6  millicoul.  per  cal.) 
37.M)  (21  millicoul.  per  cal.)  and  in 

the  infra-red  between  7200  and  8500  .A 
(2?  millicoulomh  ix^r  cal.).  The  long 
"avc  limit  lies  between  1.1  and  1.3 
micron  in  rubidium  cells  near  0.95 
micron.  The  sensitive  film  gives  a  dis¬ 
tinct  detector  effect  and  a  front  wall 
effect.— P/;yj.  /cits.  35:  289-292.  1934. 


British  tubes  to  rival 
American  types 

Many  new  tubes  which  British  tube 
manufacturers  will  release  shortly  will 
result  in  .American  importers  such  as 
I’hilco.  .Majestic  and  Wurlitzer  being 
>eriously  challenged  in  the  auto  radio 
and  univer^al  set  fiehL  for  the  first  time. 
Complete  ranges  of  13  volt.  .2  amp. 
tubes  are  being  produced  for  radios  for 
use  from  .A.C..  D.C.  niain>  or  car  bat¬ 
teries. 

Constructional  features  will  he  a  re¬ 
duction  in  size — resulting  in  one  case  at 
last  in  abolition  of  the  customary  pins 
in  favor  of  side  contacts  on  the  base. 

Tulie  makers  as  a  whole  are  veering 
to  the  view  that  multiple  tulies  are  more 
trouble  than  they  are  worth.  Therefore, 
.imong  additions  to  the  standard  4  volt 
•A.C.  mains  range  there  will  he  diode 
tubes  retailing  at  about  3s. 


The  World  Broadcasting 
System  Berlin 

I  11.  .Moi.Ei.,  (lerinan  Post  Office  j  I-'ive 
more  directed  antenna  systems  for  send¬ 
ing  Cerinan  programs  to  South 
.\merica.  .Africa  and  the  h'ar  East  have 
been  added  to  the  three  antennas  used 
for  covering  North  ami  Central 
.\nierica.  .All  the  continents  with  the 
exception  of  .Australia  now  receive  a 
two  hour  broadcast.  Ilie  five  waves 
Used  .Madrid  Conference  1  are  15.2  .Me. 
anil  9.5(>  .Me.  i  .Asia  ).  9.50  .Me.  ( .\frica  i. 
15.2.  11. 7()  and  6.02  Me.  for  .America. 
Because  short  wave  receivers  are  les' 
perfect  than  those  available  for  na¬ 
tional  broadcasting,  the  antennas  are 
proviiled  with  “reflectors.'*  which  are 
exact  copies  of  the  antennas,  placed  \  4 
apart.  They  consist  of  up  to  8  wires 
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arranged  in  the  same  plane  one  above 
the  other  and  one  beside  the  other  to 
form  4  half-wave  dipoles  in  a  line,  all 
dipoles  lieing  supplied  in  exact  phase 
(H8''4R  antennas).  The  strength  in 
day-time  is  64  times  that  given  by  a 
simple  vertical  dipole.  Modern  high 
frequency  cables  connect  the  two  re¬ 
modeled  20  kw.  transmitters  to  the  an¬ 
tennas. — El.  T.  /cits.  55  (11):  265-267. 
m^.—T.F.T.  23  (2)  :  38-46.  1934. 


Primary  and  secondary 
electrons  in  three 
electrode  tubes 

[H.  .A.  ScHW.VRZE.NBACH,  University 
of  Zurich.]  The  plate  current  consists 
of  the  primary  electrons  coming  directly 
from  the  filament  and.  either  plus  the 
secondary  electrons  set  free  at  the  grid 
and  drawn  to  the  plate  when  the  poten¬ 
tial  of  the  plate  is  higher  than  that  of 
the  grid,  or  minus  tin?  .secondary  elec¬ 
trons  set  free  at  the  plate  when  the 
plate  is  at  a  lower  voltage  than  the  grid. 
To  determine  the  proportion  of  primary 
electrons  at  various  plate  potentials  it  is 
necessary  to  measure  the  heat  generated 
in  the  plate  in  unit  time,  by  the  radia¬ 
tion  from  the  filament,  and  the  grid  and 
the  impact  of  electrons.  .A  short-wave 
tube  with  tungsten  filament  and  grid 
and  plate  of  molybdenum  or  nickel  is 
suitable,  the  radiation  from  the  plate  or 
its  change  in  magnetic  .susceptibility 
being  a  measure  of  the  energy  received. 
The  investigation  reveals  a  flat  trough 
in  the  primary  electron  current,  in  the 
range  where  the  plate  current  plotted 
as  a  function  of  plate  voltage  has  a 
deep  valley,  while  a  relatively  rapid 
increase  occurs  near  the  point  where 
plate  and  grid  voltage  l)eccflne  equal. 
The  finite  velocity  of  the  secondary 
electrons  probably  explains  the  facts. — 
Heiz-.  phys.  octa.  7 :  108-148,  Jan.  1934. 


Electron  influence  upon 
inter-electrode  capacity 

1  E.  .Mi'hrer,  Dresden  Institute  of  Tech¬ 
nology.  Barkhausen  I.ahoratory]  The 
a.c.  traversing  a  condenser  (three-elec¬ 
trode  tube  with  cylindrical  grid  and 
plate),  to  which  a  d-c  and  a  small  a-c 
voltage  (100  Me.)  are  applied  at  the 
same  time,  is  decreased  below  the  theo¬ 
retical  value  owing  to  each  electron 
staying  a  finite  time  T  between  the  elec¬ 
trodes.  They  cause  a  decrease  in  the  di¬ 
electric  constant  (or  increased  induc¬ 
tance)  equal  to  1 — l.W  (pT — sin  pT  ) 
mp*T.  where  S  is  the  number,  about 
KX)  million  of  electrons  [n’r  unit  volume, 
and  p  equals  6.28  /.  Besides  this  lagging 
component  there  is  also  an  ohmic  com¬ 
ponent  in  phase  with  a.c.  voltage, 
corresponding  to  the  conductance  A’c’ 
(1 — cos  pT)/mp'T.  The  density  N  is 
given  by  the  space  charge  equation,  and 
the  maximum  decrease  to  be  expected  is 
3.6aV&*  per  cent,  when  b  is  the  distance 
grid-filament  and  a  the  distance  grid- 
plate,  and  Tf  approaching  zero.  Experi¬ 
mental  values  agree  with  the  formula  in 
the  range  where  the  current  is  saturated 
and  where  the  grid  potential  is  small 
compared  to  the  plate  potential.  Over 
the  rest  of  the  range  the  decrease  is 
three  or  four  times  larger  than  calcu¬ 
lated. — H.  F.  Techn.  El.  Ak.  43:  1-12. 
Tan.  1934. 
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+  NEW  PRODUCTS 

THE  MANUFACTURERS  OFFER 


Rheostats  with  solid-wall 
porcelain  tubes 

In*  its  new  catalog.  No.  1370,  describ¬ 
ing  “Jagabi”  rheostats  for  laboratory 
and  industrial  use,  the  Janies  G.  Biddle 
Company,  1211  Arch  Street,  Philadel¬ 
phia,  Pa.,  illustrates  its  products  of  the 
sliding-contact,  screw  -  drive,  double, 
graded,  metal-enclosed,  non-inductive, 
and  general  types. 

Attention  is  also  called  to  the  use  of 
solid-walled  porcelain-tube  construction 
to  replace  the  porcelain-enameled  iron- 
tube  construction  formerly  used.  This 
has  eliminated  trouble  due  to  insulation 
breakdown  between  the  winding  and 
tube,  owing  to  thin,  cracked  or  chipped 
enamel. 

The  porcelain  tube,  which  has  a 
glazed  surface  both  inside  and  out.  has 
great  mechanical  strength  and  is  un¬ 
affected  b^-  the  relatively  high  tempera¬ 
tures  at  which  these  rheostats  may  be 
operated.  .\lso.  owing  to  the  absence  of 
iron,  it  permits  the  standard,  helically- 
wound  rheostats  to  have  lower  induc¬ 
tance — which  is  of  considerable  advan¬ 
tage  when  using  alternating  current. — 
Electronics. 

♦ 

Inverter  full-wave 
vibrators 

The  American  Televi.sion  and  Radio 
Company,  St.  Paul,  Minn.,  has  de¬ 
veloped  its  new  ATR  full-wave  vi¬ 
brators  in  both  the  inverter  and  self- 
rectifying  inverter  types.  For  these  it 
claims  dependability  and  long  life,  effi¬ 


ciency  above  70  per  cent,  freedom  from 
sticking  or  arcing,  permanent  contact 
adjustments,  operation  over  wide  ranges 


of  battery  voltage,  silent  performance, 
compactness,  and  durable  construction. 
The  vibrator  unit  is  housed  in  a  lead 
container  which  in  turn  tits  into  a  con¬ 
tainer  of  tin  lined  with  sponge  rubber 
and  fitted  with  a  plug  so  that  the  entire 
assembly  can  be  handled  as  conveniently 
as  a  radio  tube.  The  net  weight  of  each 
unit  is  less  than  two  poiincB. — E.lcc- 
tronics. 

4- 

Recorders 

Two  lYPES  OK  semi-profe>sional  re¬ 
corders  have  been  jtlaced  on  the  market 
by  the  I’niversal  Microphone  Company. 
Inglewood.  Calif.,  to  be  used  by  broad¬ 
cast  stations,  agencies  and  sponsors,  for 
air  checks,  making  permanent  records  of 
radio  jirograms.  jH-rsonal  recordings, 
and  other  purposes. 

rile  recorder  models  come  eipiipped 
with  a  volume  indicator,  volume  control, 
off’-and-on  switch  and  a  LTiiver>;d  com¬ 
bination  i)ick-up  and  recording  head. 
There  are  two  speeds,  33i  and  78  rpm. 
One  type  records  on  blank  aluminum 
discs  up  to  12  inches;  the  other  uj)  to 
16  inches. 

The  recorders  are  mounted  on  natu¬ 
ral-finished  wood  ready  for  use  on  50-6(1 
cycles,  110  volts.  Two  impedances  are 
provided,  400  and  5(MM)  ohms,  fhere 
will  also  be  a  single  model,  and  ;i  ilual 
turntable  for  continuous  recording. — 
Electronics. 

Universal  test  instruments 

The  Sound  Engineering  Corpora¬ 
tion,  416  North  Leavitt  Street.  Chicago, 
Ill.,  has  combined  three  separate  and 
highly  useful  test  instruments,  to  form 
the  latest  thing  in  analytical  test  sets. 
The  components  are : 

1.  The  No.  00  multi-range  universal 
a.c.-d.c.  voltmeter,  milliammeter  and 
ohm-meter,  providing  seven  voltage 
ranges,  five  current  ranges  and  three 
resistance  ranges,  as  well  as  means  for 
measuring  inductance,  capacitance  and 
impedance. 

2.  The  Xo.  91  point-to-point  analyzer, 
for  rapidly  testing  sets,  circuits  and 
tubes. 

3.  The  Xo.  92  modulated  electron- 
coupled  oscillator,  covering  the  entire 
band  of  frequencies  from  90  to  1.600 
kilocycles  without  using  harmonics; 
when  required  harmonics  can  be  used 
to  cover  the  higher  frequencies. — Elec¬ 
tronics. 

« 


Transmitter  for 
airplane  use 

A  NEW  AiRiM.ANE-TYi’E  transmitter  has 
been  perfected  by  .\utomatic  Electric 
Company,  Chicago.  111.,  designed  to  ex¬ 
clude  all  extraneous  sounds  and  to 
operate  with  high  efficiency  under  the 
difficult  conditions  of  vibratitm  and 
noise  encountered  in  airplane  operation. 
This  transmitter  i^  designed  to  be  Used 
both  for  intercommunication  between 


pilots  or  between  i)ilot  and  observer, 
and  also  for  radio  transmission  to 
ground  stations. 

Its  current-carrying  capacity  is  rateil 
up  to  4(K)  milliamperes  for  intercom 
mutiicating  use.  but  it  is  recommended 
that  not  more  than  100  milliamperes  be 
Used  when  operated  in  conjunction  with 
the  radio  apparatus,  since  best  transnd'- 
sion  results  at  approximately  that  figure. 
A  button  is  provided  for  (luickly  switch¬ 
ing  the  microphotie  in  and  out  of  the 
circuit  as  desired.  .\  rubber-covered 
cord  is  su])plied  with  the  transmitter, 
together  with  a  plug  which  is  standard 
with  most  commercial  companies. — 
EAcctronics. 

4- 

Amplifier  for 
public  address 

The  Gates  RADto  &  Sukim.y  Gompanv. 
(Juincy,  Ill.,  has  developed  a  new  modi  l 
(550)  output  amplifier,  for  jHiblic- 
address  and  centralized  sound  opera¬ 
tion,  which  has  various  improvements 
known  in  high-quality  amplifier  design, 
high  quality,  and  complete  absence  of 
alternating  current  hum. 

By  Using  three  audio  stages  a  \ei  v 
high  gain  is  developed,  and  with  l\i'C 
2.\3  tubes  in  the  push-pull  output  stace. 
this  gain  is  easily  handled  with  a  mini¬ 
mum  of  distortion  at  high  volume.  I  t 
centralized  sound  installations  the  arn- 
plifier  will  handle  a  large  number  of 
magnetic  speakers  or  several  dynamic 
speakers. 

The  input  of  the  amplifier  has  an  im¬ 
pedance  of  two  hundred  ohms  with  a 
third  tap  provided  for  carbon  micro¬ 
phone.  Output  impedances  of  8,  16  ami 
500  ohms,  to  match  all  types  of  speakers, 
are  avaikable. — EAcctronics. 
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Television  transmitter 

I'elevision  Lahoratories,  Ltd.,  of  San 
Francisco  and  Philadelphia,  have 
licensed  Meintz  &  Kaufman,  radio  man¬ 
ufacturers  at  San  Francisco,  to  con¬ 
struct  television  transmitting  equipment 
under  the  Philo  T.  F'arnsworth  patents 
for  television  hy  aid  of  catho<le-ray 
tubes. 

Heintz  iK:  Kaufman  are  the  manu¬ 
facturers  of  all  the  code-communication 
eiiuipment  Ustnl  hy  Globe  Wireless,  Ltd., 
a  subsidiary  of  the  Dollar  Steamship 
Company.  They  also  have  recently  been 
licensed  to  use  the  radio  i)atents  held 
by  the  Westinghouse  Fdectric  &  Mfg. 
Co.,  and  have  specialized  on  short-wave 
ra<lio  for  many  years. 

I’ictures  are  now  being  transmitted 
over  wide  channels  in  the  neighborhood 
of  5  meters.  'I'he  received  images  are 
reproduced  as  a  black-and-white  motion 
I)icture  and  contain  'H).(HK)  elements 
(  .VM)  lines)  rej)eated  at  the  rate  of  24 
pictures  per  second.  Pictures  and  ac¬ 
companying  sound  effects  are  trans¬ 
mitted  on  the  same  wavelength  and  re- 
j)r<Kluced  from  the  satne  cabinet. — Elec¬ 
tronics. 

♦ 

Outdoor  photo¬ 
electric  relay 

G-M  Laiiok A  loKiKs,  L\i..  17.M  P.elmoni 
.\ve..  Chicago.  Ill.,  announce  the  manu¬ 
facture  of  a  new  weatheri»roof  phot*)- 
electric  relay  for  outdoor  use.  C'om- 
jiletely  enclosed  in  a  cast  aluminum  case 
with  a  hinged  gasketed  cover,  this  re¬ 
lay  can  be  fitte<l  with  tubidar  visors  to 
protect  the  letises  in  front  of  either  the 
cell  and  lamp,  or  both,  to  overcome  the 
<lilhcnlties  normally  caused  by  rain. 
'HOW.  sleet  and  the  effects  of  extraneous 
light. 

Any  one  of  a  variety  of  photoelectric 


circuits  can  be  furnished  with  this  unit 
to  provide  the  best  operation  for  a  given 
photoelectric  installation.  Light  from  a 
lamp  behind  the  upper  visor  is  focused 
on  a  weather-protected  mirror  20  feet 
distant,  and  reflected  onto  a  photoelec¬ 
tric  cell  behind  a  lens  in  the  lower  visor. 
.•\ny  interruption  of  the  light  beam  sig¬ 
nals  a  watchman  in  charge  of  the  en¬ 
trance  where  the  unit  is  located.  The 
circuit  is  designed  for  operation  on 
standard  110-volt  lines. — Electronics. 


Wave-band 

switch 

I'llK  II.  11.  I'liY  MANrKALTfKI.Xt; 
( 'n.\i  i-AW,  Ixc..  21st  .Street  ami  Hunt¬ 
ing  Park  Avenue.  Philadelphia,  offers 
a  new  model  "34”  wave-band  switch. 
.\  few  ch.iracteristics  of  this  new  switch 
are:  Compact  design.  Definite  imlex- 
ing.  .'sturdy  construction.  Low  cajiacity. 
Single  hole  moimting.  .Silver-plated 
contacts.  Low  contact  resistance,  .spe¬ 
cial  solder  lug  features;  ability  to  stand 
rigid  life  test>. 

I  he  switch  is  furnished  in  all  com¬ 
binations.  from  'ingle-pole  single  throw, 
to  four-pole  ilonble  throw. — Electronics. 

♦ 

Dustproof  speaker  unit 

riiE  Roi.a  CoMi’ANY,  25.10-70  .'superior 
.\venue.  Cleveland.  Ohio,  announces  a 
new  -eries  of  dustproof  units.  especiall> 
fle'igned  for  automobile  radio  receivers. 


This  new  construction  embodies  a  dome 
center  cap.  entirely  new  spider  construc¬ 
tion  and  novel  acoustic  filter  assembly, 
which  protects  the  voice  coil  and  air 
gaj)  against  the  entrance  of  metallic 
particles  of  diist  and  other  foreign  sub¬ 
stances.  This,  however,  in  no  way  re¬ 
stricts  the  free  movement  of  the  voice 
coil. 

The  same  construction  is  now  being 
applied  to  household  sets,  in  order  to 
eliminate  the  very  troublesome  inoblem 
of  metallic  jiarticles  i)icked  up  in  the 
assembly  of  receiving  sets,  which 
eventually  find  their  way  into  the  loud 
speaker. — Electronics. 

■f 

Standoff  insulators 

The  HiKMtAcir  Radio  Co..  Ixc..  145 
Hudson  Street.  Xew  York  City,  now 
offers  a  complete  line  of  small  porcelain 
standoff  insulators.  Xovel  features  and 
unique  design  make  these  standoff  in¬ 
sulators  desirable  for  first-class  con¬ 
struction  of  receiving,  transmitting,  and 
test  apparatus  where  a  maximum  rug¬ 
gedness  and  insulation  must  be  had  with 
a  minimum  cost  and  labor. 

Such  insulators  are  ideally  suited  for 
mounting  on  metal  panels,  as  they  re¬ 
quire  only  one  hole  for  mounting,  to 
make  possible  connections  on  the  bottom 
of  the  subpanel,  thereby  eliminating 
unsecured  wiring. 


The  body  is  a  good  grade  of  porce¬ 
lain  and  is  thoroughly  glazed  with  the 
smooth  finish  necessary  for  high-fre¬ 
quency  work.  These  insulators  are  sup¬ 
plied  in  several  sizes  ranging  from 


I  in.  to  li  in.  high,  and  come  complete 
w  ith  nickel-plated  brass  hardware.  The 
I  in.  and  li  in.  sizes  are  supplied  with 
jacks,  making  these  insulators  desir¬ 
able  for  plug-in  coils,  chokes,  and  all 
types  of  high-voltage  apparatus. — Elec¬ 
tronics. 

♦ 


Midget  relay 

Strcthers  Duxx.  Ixc..  148  Xorth 
juniper  Street.  Philadelphia.  Pa.,  has 
placetl  on  the  market  a  new  midget 
three-w  ire  relay  to  meet  the  growing  de¬ 
mand  for  a  relay  of  a  smaller  size  than 
anything  hitherto  produced. 

Three-wire  relays  are  used  in  con¬ 
junction  with  three-wire  thermostats,  or 
other  similar  regulating  instruments  for 
the  automatic  control  of  heat,  refrigera- 
ti<m.  humidity,  pressure,  etc.  These 
relays  are  provided  with  an  instrument 
protecting  resistor.  The  instrument 
makes,  but  never  breaks,  the  current. 

A  feature  of  this  particular  relay  is 
its  small  size,  the  base  being  2^  in.  by 
1^  in.  The  contacts  are  rated  to  carry 
and  break  6  amperes  at  110  volts,  alter¬ 
nating  current.  nonTinductive  load. — 
Electronics. 


Speech-input  control 

The  Syxciirophoxe  has  been  developed 
for  radio-broadcast  operation  by  the 
Metaphone  Devices  Corporation  of 
Salem,  Ind.  It  synchronizes  a  system 
of  mechanism  controls,  by  various  opera¬ 
tions  of  the  machine  with  a  common 
control  including  the  microphone,  repro¬ 
ducers.  fading  control,  and  the  starting 
and  stopping  of  the  motors,  all  of  which 
is  under  a  monitor-controlleu  speaker, 
co-ordinated  to  the  broadcast.  Two  Xo. 
518  automatic  turntables  are  installed 
in  the  Synchrophone.  The  reproducer 
arms  are  automatically  balanced  to  al¬ 
low  the  proper  needle  pressure.  The 
arms  are  suspended  on  double  ball-  bear¬ 
ings.  introducing  minimum  friction  in 
the  swing  of  the  arms.  The  reproducer 
head  may  be  quickly  unscrewed  by  the 
unscrewing  of  a  single  thumbscrew,  al¬ 
lowing  the  use  of  either  lateral  or  hill- 
and-dale  pick-ups.  A  We.ston  Model 
.501  galvanometer,  calibrated  in  deci¬ 
bels.  serves  as  an  external  volume  indi¬ 
cator  meter. — Electronics. 
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Transformer-commutator 
voltage  regulator 

Thk  transformer-commutator  prin¬ 
ciple  for  voltage  control  in  alternating- 
current  circuits,  as  developed  by  the 
American  Transformer  Company,  178 
Emmet  St.,  Newark,  N.  J.,  provides 
small  increments  of  voltage  without 
sudden  changes  and  without  ititerrupt- 
ing  the  circuit,  equaling  all  other  types 
of  equipment  for  flexibility  and  smooth¬ 
ness  of  control.  It  may  be  designed  to 
regulate  up  to  100  per  cent  of  the  input 
voltage  in  steps  of  1.2  volts  or  less,  or 
it  may  he  built  to  cover  a  smaller  volt¬ 
age  range  if  desired.  The  eciuipment 
is  available  for  manual,  semi-automatic 
or  full-automatic  operation  and  may  he 
constructed  for  either  indoor  or  outdoor 
use. 

Important  among  the  advantages  of 
the  Amertran  voltage  regulator  is  its 
high  electrical  efficiency,  which  equals 
that  of  a  transformer  of  equal  size.  In 
addition,  this  type  of  regulator  exerts 
practically  no  effect  upon  power  factor. 
It  has  very  low  exciting  current  and 
does  not  cause  wave  distortion  or  in¬ 
terference  to  radio  receivers.  It  is  now 
available  in  sizes  from  0.25  to  200  kva. 
(equivalent  transformer  capacity),  for 
single-  or  three-phase  circuits,  and  for 
controlling  potentials  up  to  2,400  volts. 

In  the  radio  industry  such  regulators 
are  used  by  vacuum-tube  manufacturers 
for  controlling  voltage  to  ageing  racks, 
life-test  racks  and  high-frequency  fur¬ 
naces.  In  broadcasting  stations  regu¬ 
lators  are  being  used  to  maintain  the 
input  voltage  to  plate  transformers  at 
a  constant  value  and  to  reduce  power 
without  shutting  down  the  transmitter. 
— Electronics. 

Short-wave  switch 

.\  NEW,  INEXPENSIVE  sliort  -  wave 
switch,  small  in  size,  yet  very  flexible 
and  efficient,  is  now  being  made  by 
C.  R.  C.,  Incorporated,  at  Beloit,  Wis. 

Heavy  silver-plated  wiping  contacts, 
positive  indexing  action,  low  contact 
resistance,  noiseless  operation,  low 
capacity  between  circuits  and  to  ground. 


and  single  hole  mounting  are  among  the 
important  features.  /- 

Any  circuit  combination  from  single¬ 
pole  twelve-position,  to  four-pole  three- 
position  can  be  furnished. — Electronics. 


Fuse  retainer  and 

antenna  coupler 

The  Littelfuse  Labor.atories,  which 
have  moved  to  new  and  larger  quarters 
at  4507  Ravenswood  .\ venue,  Chicago, 
111.,  have  produced  a  new  fuse  retainer 
and  antenna  coupler,  for  automobile- 
radio  use. 

This  No.  1070  fuse  retainer  takes  the 
regular  3  AG  automotive  fuse  and  hang> 
directly  in  the  "hot”  line,  leading  to  the 
automobile  radio.  It  takes  auto  cable 
up  to  ^  in.  diameter,  and  the  .shielding, 
where  necessary,  can  he  attached  to  the 
retainer.  Fu.se  renewals  are  made  by 
turning  the  small  bayonet  lock. 

When  used  as  an  antenna  connector, 
the  fuse  is  omitted,  and  the  contact  but¬ 
tons  are  placed  directly  together  in¬ 
stead  of  at  the  fuse  ends.  Contact  is 
maintained  by  a  strong  spring  pres¬ 
sure. — Electronics. 

Power  rheostat 

.\  POWER  RHEO.STAT  of  uiiique  design, 
this  unit  is  very  ruggedly  constructed, 
riie  shaft  and  hushing  are  insulated. 


The  wire  winding  is  rigidly  held  in 
place  by  vitreous  enamel  which  also 
covers  the  refractory  base.  The  con¬ 
tact  shoe,  of  special  metal  graphite  com¬ 
position,  contacts  the  wire-wound  ele¬ 
ment  on  the  outside  diameter.  The  rat¬ 
ing  is  50  watts  with  total  resistance  in 
circuit,  and  standard  resistance  values 
are  provided  ranging  from  1  to  5,000 
ohms.  The  manufacturer  is  h'lectra*!, 
Inc.,  175  V'arick  Street,  New  York  City. 
— Electronics. 

Soldering  irons 

The  50-watt  and  75-watt  soldering 
irons  made  by  the  Insuline  Corporation 
of  .\merica.  23  Park  Place,  New  York 
City,  are  arrangerl  with  heating  ele¬ 
ments  wound  on  high-heat-resisting 
bobbins  of  machined  and  threaded 
Lavite.  The  resistor  coils  of  special 
material  are  then  impregnated  and  cov¬ 
ered  with  a  non-hygroscopic  ceramic 
compound,  which  seals  in  the  heating 
element,  preventing  oxidization  and 
assuring  unusually  long  life. 

These  irons  are  quick  acting,  heating 
up  to  regular  operating  temperatures  in 
three  minutes.  A  special  air  chamber 
separating  the  heating  element  from  the 
outer  housing  reduces  heat  losses  ordi¬ 


narily  radiated  toward  the  handle.  The 
iron  is  thoroughly  insulated,  and  pro¬ 
tected  against  grounding. 


Heavier  l(M)-watt  irons  are  also  pro¬ 
vided  with  duplicate  soldering  tips, 
wliich  are  removal)le  without  possibility 
of  freezing  in  tbe  iron. 

Fifty-watt  and  75-watt  irons,  $3 ; 
KKl-watt  iron.  $4. — Electronics. 

♦ 

Multi-cathode  photocell 

The  Continental  bh.EUTRic  Company, 
.'st.  Charles.  Ill.,  announces  a  new  photo¬ 
cell,  Cetron  Type  CK-15.  This  cell  has 
been  developed  particularly  for  use  in 
electric  i)ipe  organs  and  other  devices 
where  it  is  desired  to  put  a  number  of 
light  spots  on  the  cathode. 

The  dimensions  of  the  cell  are  as  fol¬ 
lows  : 

Overall  Length  . 7  in. 

Width  of  Bulb  . IJi  in. 

Length  of  Cathode  . 41  in. 

Effective  width  of  Cathode. . .  §  in. 

Center  of  Cathode  to  bottom 

of  base  . 4^  in. 

.\mong  tbe  a<lvantages  of  the  Cetron 
CE-15  is  that  of  economy  in  the  use 
of  cells  inasmuch  as  one  cell  of  this 
type  will  replace  several  of  the  more 
conventional  type.  It  has  an  unusually 
high  current  output  and  an  excellent 
freciuency  response  over  the  entire  audio 
range.  special  mounting  of  the  anode 
eliminates  all  sha<low  effects.  —  Elec¬ 
tronics. 

♦ 

Plug-in  inverter 
element 

Patent  rights  have  lH*en  issued  to 
P.  R.  Mallory  &  Co..  Indianapolis,  In¬ 
diana.  covering  the  “plug-in”  feature  of 
the  Mallory  Elkonode.  The  number  of 
this  patent  is  l,‘^d3.240.  The  Mallory 
Elkonixle  is  the  heart  of  the  Mallory- 
Elkon  B  Eliminator  which  makes  all 
auto  radios  modern  and  all-electric  by 
changing  the  direct  current  of  the  stor¬ 
age  battery  to  an  essentially  alternat¬ 
ing  current  of  the  desired  voltage. 

The  newly  issued  patents  cover  the 
“plug-in”  feature  of  the  Elkonode  which 
has  l)een  so  designed  that  the  unit  can 
be  slipped  in  and  out  of  tbe  socket  as 
easily  as  a  tulie.  .\  five-prong  base 
is  provided  so  that  the  unit  may  be 
mounted  in  any  standard  five-prong 
socket  and  all  electrical  connections 
have  l)een  made  in  this  tube-like  base: 
these  self-rectifying  Elkonodes  can  be 
supplied  either  for  6,  12  or  32  volt 
service. — Electronics. 
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IN  THE  FIELD  OF  ELECTRONICS 


Discharge  tube  ampliBer.  Multi-stage 
amplifier  using  lutn-inaguetically  con¬ 
trolled  ionization  discharge  tubes  hav¬ 
ing  ionization  electrLxles  >0  shaped  and 
so  positioned  and  polarize<l  relative  to 
each  other  that  the  discharges  occurring 
between  said  ionization  electrodes  ex¬ 
hibit  negative  resistance  characteristics. 
August  Hund,  Wired  Radio,  Inc.  X<». 
l.hSl.Tlh 

Peak  detector,  .\  two-element  detec¬ 
tor  connected  to  a  carrier  frequency  cir¬ 
cuit  by  means  of  a  condenser  shunted 
by  a  resistor  and  by  a  voltage  responsive 
device  having  an  impedance  much 
higher  than  that  of  the  resistance.  H.  .\. 
Wheeler,  Hazeltine  Corp.  No.  l.^SUtF^.s. 


Automatic  volume  control.  Two  i)at- 
ents  granted  to  1*.  O.  I•'a^nham  assigned 
to  R.F.L.,  Inc.  No.  1.‘>3.^.55T  involving 
a  multi-stage  radio  fre<iuency  amplifier, 
the  final  stage  working  into  a  demodu¬ 
lator.  the  rectifier  elements  of  the  gain 
control  included  in  the  tube  of  the  final 


Direct  coupled  amplifier.  .\  tube  com¬ 
prising  two  .sets  of  triode  elements,  the 
load  of  the  first  set  being  directly  across 
the  grid  and  cathode  circuit  of  the  sec¬ 
ond  set,  and  including  an  impedance 
coupled  to  the  output  circuit  of  the 
second  set.  J.  G.  .\ceves,  assigned  to 
Revelation  Patents  Holding  Co.  No. 
1,93.1,4.35. 


A 


Modulation  system.  Modulation  cir¬ 
cuit  employing  a  light  sensitive  cell  as 
modulating  means,  'romoinasa  Naka- 
shima  and  Kenjiro  T'akayanagi,  Ha- 
inamatsu-.Shi,  Japan.  X(t.  1,953,769. 

D-c  a-c  amplifier.  .\  circuit  of  the 
push-i)ull  type,  the  load  being  a  re¬ 
sistance.  K.  Y.  Robinson,  G.E.  Co. 
.\o.  1.933.773. 


Oxide  detector.  Use  of  metal  o.xide 
detector  in  place  of  thermionic  detector 
with  resistance  to  keep  its  input  re¬ 
sistance  constant  regardless  of  the  im¬ 
pressed  voltage.  W.  P.  Place.  Union 
Switch  &  Signal  Co.  Xo.  1,954,059. 

High  frequency  transformer.  Layer 
wound  coils  separated  on  a  dowel  and 
with  short  circuited  ring  member  be¬ 
tween  coils  in  field  of  one  of  which  is 
a  fastening  device  of  low  resistance. 
W.  1..  Carlson.  R.C.A.  Xo.  1,954.470. 

Linear  voltage  generator.  An  elec¬ 
trical  current  generator  comprising  a 
means  for  creating  a  magnetic  field,  a 
set  of  electrode  rails  in  the  field  and  a 
means  for  creating  an  electrical  dis¬ 
charge  between  these  electrodes.  The 
rails  have  a  configuration  that  varies 
the  distance  between  the  discharge  and 
a  detecting  means  as  a  predetermined 
function  of  the  illumination  on  said  de¬ 
tector.  .A.  M.  X’icholson,  Communica¬ 
tion  Patents,  Inc.  Xo.  1,951,525. 

Television  apparatus.  A  cathode  ray 
tube  system  with  a  means  for  adjusting 
the  tube  for  either  a  constant  speed  ray 
traversal  with  variable  brightness  or  a 
constant  brightness  with  variable  speed 
traversal  system.  Fritz  Schroter,  Tele- 
funken.  Xo.  1.951,533. 

Frequency  control  system.  \  receiv¬ 
ing  system  wherein  the  frequency  of  a 
local  carrier  is  controlled  to  bear  a  de¬ 
sired  relation  with  respect  to  the  fre¬ 
quency  of  received  carrier  energy.  Wil¬ 
helm  Runge.  Telefunken.  Xo.  1,952,463. 


Transmission  regulator.  .A  transmis¬ 
sion  line  having  a  pilot  wire  and  a  gain 
and  loss  system  which  delivers  an  e.m.f. 
varying  in  accordance  with  the  change 
in  resistance  of  the  pilot  wire.  H.  A. 
Affel.  A.T.&T.  Co.  Xo.  1.952.524. 

Stabilizing  system.  .A  tuning  fork 
carrying  a  mirror  reflecting  a  beam  into 
a  light  sensitive  device  controlling  an 
amplifier  which  in  turn  controls  the  fre¬ 
quency  of  oscillation.  Hans  Martin,  as¬ 
signed  Carl  Zeiss.  Xo.  1,951,666. 


.iinplifier  stage.  The  second  patent,  Xo. 
1,953,554,  involves  a  method  for  recti¬ 
fying  one  side  of  the  amplified  r.f.  volt¬ 
age  to  obtain  an  a.v.c.  voltage,  and  rec¬ 
tifying  the  other  side  to  obtain  a  modu¬ 
lation  frequency  output  voltage. 

Frequency  control  system.  Method 
for  regulating  the  frequency  of  a  source 
of  alternating  current.  Henri  Chireix, 
Paris,  France.  No.  1.952.701. 

Remote  control.  Device  for  rotating 
a  tuning  shaft  including  several  electro¬ 
magnets  spaced  around  the  axis  of  the 
i^haft.  David  Satinoflf,  Samuel  Satinoff, 
Morris  Chernow  and  J.  B.  Sherman, 
New  York.  N.  Y.  Xo.  1.953.435. 


A 

Amplification,  detection,  etc. 

Constant  impedance  system.  Direct- 
coupled  amplifier  with  coupling  im- 
pe<lance  variable  a;,  to  signal  currents 
Init  maintained  constant  with  respect  to 
d.c.  The  means  is  a  condenser  variably 
connected  to  parts  of  the  impedance. 
G.  J.  Kelley.  RCA.  Xo.  1.954.779. 

High  frequency  amplifier.  Prevention 
of  input  circuit  oscillating  with  respect 
to  ground:  preventing  any  change  in 
output  capacity  afifecting  input  tuning. 
C.  S.  Franklin  and  K.  (ireen.  RC.A.  Xo. 
1.954.589. 

Tuned  filter.  I'eed-back  from  plate  to 
grid  consisting  of  an  anti-resonant  cir¬ 
cuit  tuned  to  desired  fre<iuency  in  series 
with  a  .series-resonant  circuit  tuned  to 
same  frecpiency.  W.  S.  Hinman.  Jr.. 
Falls  Church.  \'a.  Xo.  1,954,295. 

Frequency  control.  Standard  and 
power  oscillators  coupled  to  a  common 
circuit  and  an  electrostatic  device  con¬ 
nected  to  output  of  common  circuit  and 
actuated  by  the  combined  frequencies 
for  imparting  angular  movement  to 
tuning  element  under  conditions  of 
change  of  fundamental  fretiuency.  R.  M. 
Page,  Washington,  D.  C.  Xo.  1.953,973. 

Anti-fading  circuit.  Afodulating  car¬ 
rier  wave  with  keying  frequency  and  a 
harmonic  of  it.  J.  Sedlmaver.  Siemens 
lSc  Halske.  Xo.  1.954.185. 
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Facsimile  system.  An  electric  system 
for  identically  reproducing  a  given  phe¬ 
nomenon.  Vladimir  Yanouchewsky.  Le 
Chesnay,  France,  assigned  to  Etablisse- 
ments  Edouard  Belin.  No.  1,951,781. 


A 


Electrooptic  control  system.  circuit 
employing  a  medium  for  partially  trans¬ 
mitting  a  beam  of  light  in  a  photocell 
with  a  split  anode  and  method  of  vary¬ 
ing  the  distance  of  the  reflecting  surface 
from  the  transmitting  medium.  A.  M. 
Nicolson,  Communication  Patents.  Inc. 
Xo.  1,951,523. 

Printing  spoken  sounds.  A  method  of 
translating  spoken  sounds  into  printed 
words  by  transforming  the  individual 
sounds  of  speech  and  combinations  of 
integral  sound  formants,  absolutely 
fixed  in  their  height,  for  every  speech 
sound  different  from  every  other  com¬ 
bination,  into  corresponding  combina¬ 
tions  of  plus  and  minus  currents,  and 
then  translating  these  combinations  of 
currents  into  actuating  impulses  which 
control  a  printing  apparatus.  Rudolf 
Tiefenbacher,  Essen,  Germany.  No. 

I, 951,454. 

Electron  compass.  A  compass  w-ith 
an  indicating  device  partially  energized 
and  an  electron  tube,  the  flow  of  elec¬ 
trons  being  controlled  by  the  position  of 
the  device  in  the  earth’s  magnetic  field. 

J.  D.  Tear,  G.E.  Co.  Xo.  1,952,899. 

Patent  suits 

1,879,863,  H,  A.  Wheeler,  Volume  con¬ 
trol,  filed  Jan.  19,  1934,  D.  C..  S.  D.  N.  Y., 
Doc.  E  >7/152,  Hazeltine  Corp.  v.  Par- 
melee  Transportation  Co.  et  al.  Same, 
D.  C,  E.  D.  N.  Y.,  Doc.  E  7177,  Hazel- 
tine  Corp.  v.  Parmelee  System,  Inc. 

1,573,374,  P.  A.  Chamberlain.  Radio  con¬ 
denser;  1,618,017,  F.  Lowenstein,  Wireless 
telegraph  apparatus;  1,231,764,  same.  Tele¬ 
phone  relay;  1,702,833,  W.  S.  Lemmon, 
Electrical  condenser;  1,811,095.  H.  J. 
Round.  Thermionic  amplifier  and  detector ; 
Re.  18,579,  Ballantine  &  Hull.  Demodula¬ 
tor  and  method  of  demodulation;  1,896,780, 
F.  B.  Llewellyn,  Modulating  device : 
1,403.932,  R.  H.  Wilson,  Electron  dis¬ 
charge  device;  1,465,332,  H.  D.  Forest, 
Vacuum  tube  amplifier;  1,531,805,  R.  C. 
Mathes,  Oscillation  generator;  1,658,346, 
same.  Amplifier  circuit,  filed  Jan.  26,  1934, 
D.  C,  S.  D.  N.  Y.,  Doc.  E  77/170,  radio 
Corp.  of  America  et  al.  v.  Espey  Mfg.  Co., 
Inc.,  et  al. 

1.251.377  (a),  A.  W.  Hull,  Method  of 
and  means  for  obtaining  constant  direct 
current  potentials;  1,297,188,  1.  Langmuir, 
System  for  amplifying  variable  currents, 
filed  Jan.  27.  1934,  D.  C,  N.  D.  Ill.,  E. 
Div.,  Doc.  1V694,  General  Electric  Co.  v. 
A.  1.  Blanc  et  al. 

1.251.377  (b),  A.  W.  Hull,  Method  of 
and  means  for  obtaining  constant  direct 
current  potentials;  1,297,188,  1.  Langmuir, 
System  for  amplifying  variable  currents; 
1,707,617,  1.795.214,  E.  W.  Kellogg,  Sound 
reproducing  apparatus,  filed  Jan.  26,  1934. 


I).  C.,  S.  I).  X.  Y.,  Doc.  E  77/171,  Gen¬ 
eral  Electric  Co.  v.  Espey  Mfg.  Co.,  Inc., 
et  al. 

1,128.292,  E.  H.  Colpitts,  Electric  wave 
amplifier;  1,432,022,  R.  A.  Heising,  Cir¬ 
cuit  connection  of  electron  discharge  ap¬ 
paratus;  1,483,273,  D.  G.  Blattner,  Circuit 
for  heating  the  filaments  of  audions ; 
1,493,595,  same,  Amplifying  with  vacuum 
tubes;  1,504,537,  H.  I).  .Arnold,  Power- 
limiting  amplifying  device;  1,. 544,^43,  E.  O. 
Scriven,  Electric  wave  repe.ater  for  multi¬ 
plex  transmission,  D.  C.,  S.  D.  N.  Y., 
Doc.  E  50/176,  Western  Electric  Co.,  Inc., 
et  al.  V.  General  Talking  Picture  Corp. 
Dismissed  without  prejudice  (notice  Jan. 

26,  1934). 

1.231,7()4.  F.  Lowenstein,  Telephone  re¬ 
lay;  1,618,017,  same.  Wireless  telegraph 
apparatus;  1,403,475,  11.  1).  .Arnold, 

Vacuum  tube  circuit;  1,403,932,  K.  II. 
Wilson,  Electron  discharge  device;  1,- 
465,332,  H.  D.  Forest,  Vacuum  tube 
amplifier;  1,573,374.  P.  .A.  Chamberlain, 
Radio  condenser ;  1.702,833,  W.  S.  Lem¬ 
mon,  Electrical  condenser;  1,811,095,  H.  J, 
Round.  Thermionic  amplifier  and  detector ; 
Re.  18,579,  Ballantine  &  Hull,  Demodula¬ 
tor  and  method  of  demodulation,  filed  Jan. 

27.  1934,  D.  C.  X.  D.  Ill.,  E.  Div.,  Doc. 
13,695,  Radio  Corp.  of  .America  et  al.  v. 
A.  1.  Blanc -et  al. 

1,251,377,  A.  W.  Hull,  Method  of  and 
means  for  obtaining  constant  direct  cur¬ 
rent  potentials;  1.297,188,  1.  Langmuir, 
System  for  amplifying  variable  currents ; 
1,477.898,  C.  W.  Rice,  .Amplifying  svstem, 
filed  Jan.  9,  1934,  1).  C..  S.  D.  X.  Y.'  Doc. 

E  77/188,  General  Electric  Co.  v.  E. 
Hauser  et  al.  Doc.  E  77/82,  General  Elec¬ 
tric  Co.  V.  J.  D.  Mendelson  et  al.  Consent 
decree  for  plaintiff  (notice  Jan.  10,  1934). 

1,710,073,  1,714,191.  S.  Ruben,  Electrical 
condenser;  1,891,207,  same,  F!lectrolytic 
condenser,  filed  Jan.  12,  1934,  D.  C.,  S.  D. 
X.  Y.,  Doc.  E  77/128,  Ruben  Condenser 
Co.  et  al.  V.  Dumont  Electric  Co.  et  al. 

1,573,374  (a).  P.  ,A.  Chamberlain,  Radio 
condenser;  1,618,017,  F.  Lowenstein,  Wire¬ 
less  telegraph  apparatus;  1,231,764,  same. 
Telephone  relay;  1,702,833,  W.  S.  Lem¬ 
mon,  Electrical  condenser;  1,811,095,  H.  J. 
Round,  Thermionic  amplifier  and  detector ; 
Re.  18,579,  Ballantine  &  Hull,  Demodula¬ 
tor  and  method  of  demodulation;  1,403,932, 
R.  H.  Wilson,  Electron  discharge  device; 

I, 465,332,  H.  D.  .Arnold,  Vacuum  tulx- 
amplifier,  D.  C.,  S.  D.  X.  Y.,  Doc.  E 
77/83,  Radio  Corp.  of  America  et  al.  v. 

J.  D.  Mendelson  (Metro  Mfg.  Co.) 
Consent  decree  for  plaintiff  (notice  Jan. 
10,  1934). 

1,573,374  (b),  P.  A.  Chamberlain,  Radio 
condenser;  1.618,017,  F.  Lowenstein,  Wire¬ 
less  telegraph  apparatus;  1,231,764,  same. 
Telephone  relay;  1,702,833,  W.  S.  Lem¬ 
mon,  Electrical  condenser;  1,811.095,  H.  J. 
Round,  Thermionic  amplifier  and  detector ; 
Re.  18,579,  Ballantine  &  Hull,  Demodula¬ 
tor  and  method  of  demodulation;  1,403,932, 

R.  H.  Wilson.  Electron  discharge  device ; 
1,465,332,  H.  D.  Arnold,  Vacuum  tube 
amplifier;  1,403,475,  same.  Vacuum  tube 
circuit,  filed  Jan.  9,  1934,  D.  C.,  S.  D. 
X.  Y.,  Doc.  E  77/117,  Radio  Corp.  of 
.America  et  al.  v.  E.  Hauser  et  al. 

1.351.377,  (a)  A.  W.  Hull;  1.282.430, 
1.  Langmuir,  Filed  Dec.  13  1933,  D.  C.. 
X.  D.  Ill.,  E.  Div.,  Doc.  13623,  General 
Electric  Co.  v.  McMurdo-Silver,  Inc. 

1.251.377,  (b)  A.  W.  Hull;  1.297,188. 
1.  Langmuir;  1,477,898,  C.  W.  Rice,  D.  C., 

S.  D.  X.  Y.,  Doc.  E  76/97,  General  Elec¬ 


tric  Co.  V.  Royal  Radio  of  Xew  \  ork, 
Inc.  et  al.  Consent  decree  for  plaintiff 
(Feb.  1.  1934)  Doc.  E  77/118,  General 
Electric  Co.  v.  E.  Hasser  et  al.  Dei  ree 
as  above  (notice  Feb.  14,  1934).  Same, 
filed  Dec.  28,  1933,  D.  C.,  X.  D.  Ill.,  E. 
Div.,  Doc.  13656,  General  Electric  Co. 

V.  W.  .A.  Garl  et  al.  (.Ad-Gar  Products 
Co.). 

1.573,374,  P.  A.  Chamberlain,  Radio 
condenser;  1,618,017,  1'.  Lowenstein 

wireless  telegraph  apparatus;  1.231,764, 
same.  Telephone  relay;  1,465,332,  H.  D. 
-Arnold,  Vacuum  tube  amplifier;  1,- 
403,475,  same.  Vacuum  tube  circuit; 
1,702,833,  W.  S.  Lemmon,  h'lcctrical 
condenser:  1,811,095,  11.  J.  Round, 

rhermionic  amplifier  and  detector;  1,- 
403,932,  R.  11.  Wilson,  Electron  dis¬ 
charge  device;  Re.  18,579,  Ballantine  8c 
Hull,  Demodulator  and  method  of  de¬ 
modulation,  filed  Dec.  28,  1933,  D. 

X.  D.  Ill.,  E.  Div.,  Doc.  13657,  Radio 
Corp.  of  .America  et  al.  v.  W.  .A.  (iarl 
et  al.  (.Ad-Gar  Products  Co.).  .Satne, 
D.  C.,  S.  D.  X.  Y..  Doc.  E  77/98.  Radio 
Corp.  of  .America  et  al.  v.  Royal  Radio 
of  -Xew  A'ork,  Inc.,  et  al.  Consent  de¬ 
cree  for  plaintiff  (notice  I'eb.  1,  1934). 
Doc.  E.  77/177,  Radio  Corp.  of  .America 
et  al.  V.  E.  Ilanser  et  al.  Consent  de¬ 
cree  for  plaintiff  (notice  Feb.  14,  1934). 

1,573,374,  P.  .\.  Chanil)erlain,  Radio 
condenser;  1,618.(117,  F.  Lowenstein, 
Wireless  telegraph  apparatus;  1,231,764, 
same.  Telephone  relay;  1,702,833,  W.  .‘s. 
Lemmon,  Electrical  condenser;  1,811,095, 
H.  J.  Round,  Thermionic  amplifier  and 
detector;  Re.  18,579,  Ballantine  &  Hull, 
Demodulator  and  method  of  demodula¬ 
tion;  1,896,780,  F.  B.  Llewellyn,  Modu¬ 
lating  device;  1,403,932,  R.  H.  Wilson, 
Electron  discharge  device;  1,465,332. 

H.  D.  .Arnold,  Vacuum  tube  amplifier; 

I, 531,805,  R.  C.  Mathes,  Oscillation  gen¬ 
erator;  1.658,346,  same.  Amplifier  circuit, 
D.  C..  S.  D.  X.  Y.,  Doc.  E  77/170,  Radio 
Corp.  of  -America  et  al.  v.  Espey  Mfg. 
Co..  Inc.,  et  al.  Consent  decree  for 
plaintiff  (notice  Feb.  14,  1934). 

1.251.377.  A.  W.  Hull.  Method  of  and 
means  for  obtaining  constant  direct  cur¬ 
rent  potentials;  1,297,188,  I.  Langmuir, 
Svstem  for  amplifying  variable  currents; 
1,707,617.  1.795.214.  E.  W.  Kellogg. 

Sound  reproducing  apparatus,  D,  C.. 
S.  D.  N.  Y.,  Dec.  E  77/171,  General 
Electric  Co.  v.  Espey  Mfg.  Co.,  Inc., 
et  al.  Consent  decree  for  plaintiff 
(notice  Feb.  14,  1934). 

1,271,529,  M.  C.  Hopkins,  Acoustic 
device.  D.  C,  N.  D.  Ill.,  E.  Div.,  Doc 
9535,  Lektophone  Corp.  v.  Transformer 
Corp.  of  America.  Dismissed  Dec.  4. 
1933.  Doc.  9651,  Lektophone  Corp.  \ 
Operadio  Mfg.  Co.  Dismissed  for  want 
of  prosecution  Sept.  19,  1933. 

Adjudicated  patents 

(D.  C.  N.  Y.)  Hazeltine  patents,  Xo 
1.(^48,808,  for  w'ave  signaling  system, 
claim  19  Held  invalid,  or,  if  valid,  not 
infringed.  Hazeltine  Corporation  v 
Sears  Roebuck  &  Co.,  5  F.  Supp.  674. 

(D.  C.  N.  Y.)  Hazeltine  patent,  Xo 

1.755.114,  for  unicontrol  signaling 
system,  claims  12,  14,  16,  17,  19,  23,  and 
24  Held  not  infringed.  Hazeltine  Cor¬ 
poration  V.  Sears  Roebuck  &  Co.,  5  I' 
Supp.  674. 

(1).  C.  X.  A'.)  Hazeltine  patent.  Xo. 

1.755.115,  for  variable  condenser,  claim' 
1.  2,  3,  8.  and  9  Held  not  infringed.  Id. 
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SILENCE  Auto  Radio  . . 

. . .  a»i  AVDIOI^A  does  . . 


Ainliolu  is  ft'utiirin^  tlie  fact  that  no  suppres¬ 
sors  are  used  in  its  auto  radio  aiul  that  its  tone 
and  perfonuaiiee  are  free  from  noise. 


May  we  add  this  point  ■  ■  ■ 
Al'IIIOl.A  uses  S  Goat 
Shields  per  set  ■  ■  ■ 


Repritduction  of  Audioln 
full  page  advertisement  in 
Radio  Retailing,  March,  1934. 


GOAT  RADIO  TUBE  PARTS  Inc. 

314  Dean  Street.,  Brooklyn,  N.  Y. 


Chassis  of  AUDIOLA  AUTO 
RADIO  in  which  tubes  are 
shielded  with  Goat  form- 
fitting  Tube  Shields. 


riier«‘*s  a  reason — (h»at  Foriii-Fillinj:  Tiihe  Shiehts 
are  of  steel  and  therefore  sliiehl  against  mafsiietie 
as  well  as  eleetrostatie  disturhaiiees  siieli  as  are 
caused  hy  the  ignition  coil  and  generator.  When 
you  consider  the  better  tube  perforniance  achieved 
thr<ni^h  the  use  of  Goat  Shields  in  spite  of  the 
proximity  of  the  radio  chassis  to  the  sources  of 
inan-niade  interferenee„  it  is  apparent  that  Goat 
engineers  are  offering  an  outstanding  eontrihii- 
tion  to  aiit<»  radio  and  its  wider 
aceeptanee. 

In  a<hlition,  the  ('ffective- 
n«»ss  of  (ioat  Form-Fitting 
TuIm*  Shields  is  achieved 
at  low  cost  and  with  defi¬ 
nite  economies  in  space 
requirements. 


(ioat  Shields  are  available 
for  all  types  of  tubes. 
Consult  Goat  on  y  o  n  r 
shielding  problem.  Send 
for  the  new  Goat  ensi- 
neerinp  catalo^ie  just  oflF 
the  press. 
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Microphone  switching  systems 

[Coutinued  from  page  153] 


inonitorinj;  amplifier  and  the  level  will  not  tend  to  in¬ 
crease  when  one  or  more  speakers  are  cut  out  i)t  the 
circuit.  The  fundamental  circuit  in  Figure  4  dilTers 
from  the  others  in  that  a  relay  is  used  to  break  all  jioten- 
tial  from  the  holdinj;  contacts  on  all  relays.  .\  .shunt 
resistance  of  3,()(X)  ohms  center-tap|)ed  is  shown  across 
the  mixer  output  so  that  if  any  microphone  circuit  hap- 
])ens  to  he  above  ground  potential — due  to  unbalance  of 
the  mixer  circuits — a  balanced  filtering;  network  will  he 
provided  on  the  output  and  ])ossihility  of  one  microjihone 
channel  feeding  through  into  one  of  the  other  fader  cir¬ 
cuits  will  he  lessened.  It  may  also  he  noticed  that  jacks 
are  provided  in  all  relav-in,  relav-ont.  mix-in.  and  mi- 


Con+rol  room 


Anne  mic  A 
4  Announce, 


.Common 


)Annesi‘ 


mam 
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ated  position  all  program  microphones  are  completed 
through  to  their  respective  fader  circuits  in  the  control 
room.  Figure  3  gives  the  simplest  interlock  circuit  in 
use  and  the  most  dependable  for  two-studio  operation. 
If  it  is  desired  also  to  control  microphone  set-up  in  the 
control  room,  adjunct  keys  may  be  added  to  the  studio 
keys  and  placed  in  the  control  room.  They  must  include 
the  interlock  feature  in  order  to  destroy  the  studio  set-up 
in  case  of  an  error  in  switching.  This  extra  control  cir¬ 
cuit,  however,  is  hardly  necessary  as  the  announcer  has 
only  two  keys  to  operate  and  if  care  is  taken  no  mistakes 
will  be  made  in  switching. 

Figure  4  gives  the  most  elaborate  circuit  for  individual 
control  room  and  studio  switching  circuits.  The  whole 
circuit  is  shown  from  studio  microphones  through  all  at¬ 
tenuating  resistors,  jacks,  relays  and  out  into  the  mixer 
circuits.  The  studio  speaker  circuits  are  also  shown 
with  compensating  resistors  used  when  the  circuit  is 
operated  so  that  the  same  drain  will  be  placed  on  the 
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Fig.  4 — Circuit  for  individual  control  room 
and  studio  switching  control. 


crophone-out  circuits  so  that  if  a  relay  hapi)ens  to  fail 
in  0|x*ration  a  jkatch  cord  may  be  placed  around  the  cir¬ 
cuit  tenijxirarily  disabled,  and  oiH*ration  carried  on 
through  the  mixer  circuit. 


Electronic  industrial  control 


dustrial  etjuipment.  Performance  re»iuirements  for  in¬ 
dustrial  devices  are  well  defined  and  readily  measured. 
Likewise,  “selling  jioints’’  are  ba.sed  on  accurately  meas¬ 
urable  qualities,  and  maintenance  records  ordinarily  ob¬ 
tained  will  inform  the  user  whether  the  device  lives  up 
to  its  siiecificatifms.  Form  and  shajie  re<|uirements  dif¬ 
fering  greatly  from  those  in  radio  are  necessary,  and 
the  requirements  vary  with  the  field  of  apjilication.  .M.m). 
equipment  must  lx.*  readily  demountable  for  use  in  other 
locations,  and  readily  removable  units  must  lie  provided 
for  the  jiarts  reipiiring  servicing.  Accessibility  to  these 
jiarts  and  to  necessary  adjustments  is  an  extremely  im¬ 
portant  consideration  to  the  machine  user. 

Resistors,  rheostats  and  condensers  such  as  now  used 
in  radio  will  have  to  be  re-designed  for  longer  life  and 
.sturdier  construction.  Fxternal  wiring  connections  of 
more  serviceable  construction,  as  well  as  heavy,  rigi'l 
mounting  liases  and  enclosures,  will  be  needed.  Wirin.i,' 
must  lie  heavier,  better  insulated  and  better  secured. 

Power  in  industrial  controls  is  supplied  at  much  higher 
currents  and  lower  voltages  than  is  common  practice  in 
radio  jiower  equipment.  This  consideration  will  necessi¬ 
tate  an  entirely  new  approach  to  the  industrial  control 
jiroblem  making  it  still  more  difficult  for  the  tube  de¬ 
signer  to  meet  the  mechanical  designer  on  common 
ground.  Yet,  these  two  designers  must  get  together  if 
the  advantages  of  electronic  control  are  to  lie  made  avail¬ 
able  to  industrial  e(|uipment  in  an  acceptable  form. 


[Continued  from  page  156] 


As  another  reejuirement,  the  exposed  glass  bull)  must 
lie  eliminated  in  industrial  tubes  when  possible ;  whether 
an  all-metal  tube  or  a  metal  inclosure  is  used,  the  glass 
must  be  out  of  sight.  For  psychological  reasons  alone 
the  industrial  tube  must  bear  no  resemblance  whatever 
to  the  familiar  radio  tube.  To  withstand  handling,  vi¬ 
bration,  heat  and  widely  varying  service  conditions  an 
entirely  new  mechanical  structure  will  be  necessary. 

Power  frquencies  will  seldom  exceed  500  cycles — 
most  uses  will  be  for  direct  current  or  commercial  fre¬ 
quencies  of  alternating  current.  Complications  in  design 
and  manufacture  essential  for  tubes  used  for  radio  fre¬ 
quencies,  are  not  necessary  for  industrial  controls. 

Other  methods  of  making  electrical  connections  to  in¬ 
dustrial  tubes  must  replace  the  prong  base.  Easy  re¬ 
moval  of  the  tulle  wdll  offer  no  advantage  since  the  tube 
will  have  an  indefinite  life.  In  fact,  a  prong  base  en¬ 
courages  theft,  and  vibration  tends  to  shake  the  tube 
out  of  the  socket. 

Assuming  that  suitable  industrial  tulies  are  available, 
the  radio  set  designer  will  have  to  develop  an  entirely 
new  point  of  view  in  designing  industrial  controls.  In 
fact,  radio  exjierience  may  disqualify  a  designer  for  in¬ 
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